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VIEWS, NEWS AND INTERVIEWS. 
Many of the readers of the ELEc- 
TRICAL REVIEW will remember the 
projector which Mr. L. H. Rogers 
installed on top of the Pulitzer Build- 
ing, in New York city, to throw por- 
traits and advertising signs on the 
clouds. In speaking of this apparatus 
the other day, Mr. Rogers stated that 
the apparatus was all right, but that 
it couldn’t work without clouds. He 
waited 45 days in New York for a 
cloud to show up, and then when it 
came it was so thin the sign went 
right through it. Mr. Rogers re- 
ceived, a short time ago, an offer from 
the Russian state officials to install 
his projector apparatus in Moscow 
during theceremonies attendant upon 
the coronation of the Czar. It was 
intended to throw various coats-of- 
arms and insignia upon the clouds by 
means of his projector. The money 
consideration was very tempting, but 
the time required to ship the apparatus 
to Moscow was too short to permit of 
its being used. ‘‘ And then, besides,” 
said Mr. Rogers, ‘‘ how did I know 
they have any clouds in Moscow 7” 





The death of Henry C. Bunner, 
editor of Puck, which occurred at 
Nutley, N. J., on May 11, removes 
from the literary world one of the 
few truly genuine humorists. In his 
work Mr. Bunner exhibited a rare 
combination of pathos and humor, 
which has and will continue to delight 
and amuse thousands of readers. 





Mr. H. L. Shippey, secretary of 
the John A. Roeblings’ Sons Com- 
pany, the well known wire manufact- 
urers, and builders of the Brooklyn 
Bridge, recently returned from an 
extensive trip to South Africa, where 
he was at the time of the Jameson 
raid. Dr, Jameson and his compan- 
ions were in jail at Pretoria and 
Mr. Shippey did not meet them. 
He saw Cecil Rhodes and became well 
acquainted with Mr. Charles Leonard, 
the president of the Transvaal Na- 
tional Union. Mr. Shippey said: 

‘*T spent several weeks on the same 
ship with Mr. Leonard, and, as you 
know, one gets to know a man at 
pretty close quarters on board ship. 


I formed of Mr. Leonard the opinion 
that he was as sincere, honest, up- 
right and straight as any man I ever 
knew. I formed the highest opinion 
of his integrity and probity.” 

For the Boers Mr. Shippey had 
little good to say. 

“They are sneaky fellows, who 
would as soon stab you in the back as 
not,” he declared. ‘I didn’t like 
them at all. They make English- 
speaking people as uncomfortable as 
they can all the time. They are over- 
bearing, arrogant and not to be 
trusted. Traveling from Cape Town 





Telegraph, commenced operations in 
that immense district, and, doubtless, 
being convinced that matters should 
be stirred there as soon as possible, 
he has formed, or has arranged with 
others to form, the Australian Edison 
Electric Company, for the purpose of 
handling the whole of his inventions 
throughout Australia.” When the 
above paragraph was shown to Mr. 
Edison he said it was news to him. 





As already announced in the ELEc- 
TRICAL REVIEW an unfortunate acci- 
dent happened last week to Prof. Elihu 


VIEW IN THE LABORATORY OF Dr. W. W. Jacques, SHowrne His APPARATUS 
FOR THE PrRopUCTION OF ELECTRICITY DrREcT FROM COAL. 


to Johannesburg, I was thoroughly 
searched, and the Boer officials make 
no attempt to show one even ordinary 
courtesy. The feeling is very strong, 
not only against the English, but 
against English-speaking people, such 
as Americans or Australians. I had 
to get a passport, an elaborate docu- 
ment, to prove my identity before I 
could go through the Orange Free 
State.” 


The London Electrical Review 
recently printed the following: “‘ We 
have long been impressed with the 
importance of the field for electrical 
enterprise that is gradually opening 
out in Australia and New Zealand. 
Edison has, according to the Sydney 





Thomson, of Lynn, fracturing the 
bone of his leg just above the ankle. 
Although not necessarily serious, it 
will delay the professor’s work con- 
siderably. He has been an enthusi- 
astic investigator of the Roentgen 
discovery, and after the fracture was 
set had an X-ray picture taken of it. 
The result was very satisfactory, 
showing the surgical adjustment of 
the bone to be most perfect and only 
a fine line showing the break. 
Another picture will be taken with 
an improved Boston tube immediately, 
and even clearer results are expected. 
He is at present at his residence, at 
Swampscott, Mass. 
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The Jacques Carbon Generator. 

In the ELEcTRICAL REVIEW of a 
few weeks ago was given a descrip- 
tion of an electrical generator devised 
and patented by Dr. William W. 
Jacques, of Boston, in which elec- 
trodes of iron and. carbon were 
employed with an electrolyte of melted 
caustic soda. The carbon is the solu- 
ble element; it is claimed for. this 
cell that it is highly successful in 
operation and caps the climax of the 
electrician’s dearest hopes for the 
past 15 years in giving the public a 
practical coal battery. In the Review 
article above referred to the prior 
efforts of Jablochkoff and others in 
this art were adverted to, and the 
fact noted that nothing commercially 
serviceable and cheap had been pro- 
duced. It is claimed that Dr. 
Jacques’s generator is in no sense a 
battery, as the electrolyte of fused 
caustic soda does not attack the car- 
bon except in the presence of air. It 
is not apparent how the apparatus 
can operate at all unless it is by gal- 
vanic action, though, of course, the 
presence of air may be required to 
maintain a constant action, since the 
very nature of electrolytic conduc- 
tion is galvanic and decomposition 
must take place as a necessary pre- 
requisite before current can pass from 
pole to pole. In an elaborate article 
in the Boston Herald of May 11, it 
is stated that 100 cells in series, com- 
prising iron pots one and a half 
inch in diameter and 12 inches 
deep, each containing a cylinder of 
carbon, maintained thirty 16-candle 
lamps burning at full brilliancy, and 
used eight pounds of coal in 183% 
hours, giving a current of 90 volts and 
16 amperes, and realizing 82 per cent 
of the theoretical efficiency of burning 
coal. 


Professor Charles R. Cross is 
said to have indorsed these tests. 
These are altogether astonishing 


results, if, as stated, but a small per- 
centage of the energy of the coal 
used is required to maintain the 
apparatus hot enough to keep the 
soda in fusion. An illustration of 
Dr. Jacques’s apparatus in his 
Boston laboratory is presented on 
this page. 
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LONG-DISTANCE TELEGRAPHY. 





INTERESTING EVENT AT THE 
ELECTRICAL EXPOSITION. 


AN 





A very interesting exhibition of long- 
distance telegraphy was given at the 
Electrical Exposition, New York city, 
last Saturdayevening. About 10,000 
persons witnessed the event. The 
wires of the Postal Telegraph-Cable 
Company and the Western Union 
Telegraph Company were placed at 
the disposal of the Exposition officials 
for the occasion. At 8.34 Pp. M., Dr. 
Chauncey M. Depew sent the follow- 
ing dispatch to Mr. Edward D. Adams, 
President of the Niagara Falls Power 
Company: 

‘*God creates, nature treasures, science utilizes 
electric power for the grandeur of nations and peace 
of the world.” 

This message was transmitted by 
President A. B. Chandler of the Pos- 
tal company, who sat on one side of 
the main balcony, and was received 
by ‘Thomas A. Edison, who sat at a 
telegraph instrument on the opposite 
side of the balcony. The message took 
the following route: From the Indus- 
trial Building, New York city, through 
Meadville, Pa., Chicago, Kansas 
City; westward from there by the 
Santa Fe Railroad telegraph lines to 
Albuquerque, New Mexico; westward 
from there by the Southern Pacific 
lines to Mojave Junction, to Los 
Angeles and San Francisco; north- 
ward from there by the Pacific Postal 
Telegraph lines to Portland, Oregon, 
to Vancouver, B. C., and from there 
eastward by the Canadian Pacific lines, 
via Winnipeg, to Montreal, and from 
there to the cable hut at Canso, Nova 
Scotia. From there the message 
crossed the Atlantic to London, and 
was immediately sent back through 
the Commercial Cable Company’s 
lines to the cable hut at Rockport, 
Mass.; from there to the office of 
the Cable company in New York, at 
Broad and Wall streets, and from 
there to the Industrial Building, 
where it was received by Mr. Edison. 
‘The time occupied in the transmis- 
sion of the message was four minutes. 
Mr. Edison commenced to receive 
before Mr. Chandler had finished. 
There was only one relay between 
New York city and Canso, and that 
was at San Francisco. 

The answer to this message was 
sent by Mr. Adams to Dr. Depew as 
follows : 

Mighty Niagara, nature’s work, serving man, 
through the world’s electric circuit. proclaims to all 
—— science triumphant and a_ benevolent 

This answer followed the original 
message right around instead of 
being sent in the reverse direction. 
These messages were also sent from 
London over the Eastern Telegraph 
Company’s system to Tokio, Japan, 
and returned from London to New 
York via Rockport. The trip to 
‘’okio embraced a distance of 27,500 
miles and the messages were 50 min- 
utes in transit. When the messages 
were started and received the fact 
was announced by the firing of can- 
non on the roof of the Industrial 
Building. During the time con- 


sumed in the sending of the first 
message from New York Dr. Depew 
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delivered an address in the course of 
which he said : 


The fables of antiquity are the facts of to-day. 
Jupiter and Hercules, Apollo and Minerva are 
commonplace persons when compared with Morse 
and Edison, with Bell and Tesla. The imagination 
is paralyzed and the mind appalled in contemplat- 
ing the endless centuries during which the bound- 
less treasures and nature had stored for the 
uses of mankind were left undiscovered and un- 
known. It wasreserved for the Nineteenth Century, 
and for the second half of it, to wrest from the 
earth, the water and the air the potential and ele- 
mental pores which have rescued and regenerated 
the world. 

This Exposition illustrates another beneficent ad- 
vance in electrical develop t. It suggests an op- 
portunity to escape from territorial limitations of 
coal and the prohibitive cost of transportation. 
Wherever there are mountains and lakes there is 
water-power. That this power can generate elec- 
tricity has been known, but its usefulness has been 
handicapped because the mill and factory could not 
be readily transplanted. The most sublime con- 
centration of continuing force in the world is Niag- 
ara Falls. After the unveiling of the Statue of 
Liberty Enlightening the World, which had been 
presented to us by the French Republic, I took the 
representatives of the French Government to Niag- 
ara Falls. When they saw it their feelings were 
aptly expressed by Admiral Jouett, who exclaimed 
with dramatic earnestness: “I have seen all the 
natural wonders of the globe, and this surpasses 
them all. If there snallever be an exhibition of the 
universe, when the stars and planets contribute 
their best, the earth shall send Niagara Falls.”’ 
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Telegraph Poles Aid Police. 


As will be remembered by those of 
our readers acquainted with the early 
history of telegraphy, the capture of 
a criminal through a message sent 
by the newly invented apparatus 
did a good deal towards bring- 
ing the telegraph before the author- 
ities, says the London Jlectrical 
Engineer. Since then very many 
gentlemen urgently ‘‘ wanted ” by the 
police have been secured by its means, 
so that there is reason _to believe that 
electrical progress has always been 
regarded with a little favor in criminal 
circles. The final step was thought 
to be reached when electrocution was 
adopted in America. ‘The Liverpool 
police have, however, added another 
round to the ladder, and at the same 
time have outrivaled the most 
elementary prison arrangement de- 
scribed by Mark Twain. Two men 
were recently discovered in Liverpool 
while in the act of, removing the gas- 
pipes and internal fittings from some 
unoccupied buildings. An exciting 
chase ensued over the roofs of a high 
warehouse and other buildings. One 
man was caught and handcuffed toa 
telegraph post, the two policemen 
being thus free to chase the other 
man, who was eventually caught. 
The remarks of the man as he re- 
mained embracing the telegraph post 
are not recorded, but we understand 
that they took the form of a petition 
to the government on the advantages 
of underground wires. 

ae 
Weston Engine Co. Burned Out. 

The plant of the Weston Engine 
Company, at Painted Post, N. Y., 
was destroyed by fire on May 16. 
Nearly all the plans and drawings 
were burned and 400 men are thrown 
out of employment. The loss is 
$80,000, with $40,000 insurance. 

imitates 
Inventor Burton. 

A Boston news dispatch states that 
the English patent office, after a long 
contest, has declared George D. Bur- 
ton, of Boston, to be the inventor of 
the method and process for electric 
liquid metal heating and smelting. 


--_- 








Mr. Will F. Conant, secretary of 
the Public Lighting Commission, of 
Detroit, claims that the cost per 
month of each of 1,492 arc lamps 
run from the city’s plant is $5.85, 
as against $11.15 per month when 
contractors were doing the lighting. 





FEATURES OF THE SHOW. 





The Electrical Exposition closed 
another week with a large daily 
attendance and a continuance of 
public interest. There are some 
half dozen attractions that seem to 
appeal most emphatically to the 
public mind, notably the Edison 
X-ray exhibit, Mr. D. McFarlan 
Moore’s vacuum-tube lighting, Dr. 
Max Osterberg’s illuminated dia- 
monds and laboratory exhibit, and 
last, but far from least, the hearing 
of Niagara’s roar by telephone. The 
Erie Canal model is also constantly 
surrounded, as is the electric cooking 
booth. Of course, the substantial 
exhibits on the power floor and on 
the main floor are of particular inter- 
est to electrical visitors, and from 
time to time names are reported 
from far off States of gentlemen who 
have traveled several thousand miles 
to discover the latest things in elec- 
trical progress. One remarkable fact, 
as showing the removal of the mere- 
tricious influence of ‘death dealing 
electricity,” should be recorded. In 
the dark room of the Edison X-ray 
exhibit, a gentleman was taken with 
a fit and quietly fell down in the 
darkness. Some one stumbled over 
him and he was discovered and his 
condition promptly attended to.. No- 
where appeared an intimation 4hat 
he had been shocked by electricity. 
If this had happened a few years ago, 
it would have been a very difficult 
thing indeed to have convinced the 
public and daily press that the man 
had not been shocked by a stray 
electric current. 





‘The Hayden & Derby Manufactur- 
ing Company, of New York, are show- 
ing the various types of their inject- 
ors. 





The exhibition of the American 
stoker, shown by the American Stoker 
Company, of Dayton, Ohio, is in 
charge of Mr. Stoddard, the secretary 
of the company. 





The bi-metallic wire samples at the 
Roebling’s booth are attracting con- 
siderable attention, and it is evidant 
that the wire men are interested in 
this new product. 





The handsome alternating fans 
made by the Tuerk Water Meter 
Company, of Fulton, N. Y., were in 
charge of the company’s eastern 
agent, Mr. E. B. Latham. 





The prettily arranged booth show- 
ing corrugated copper gaskets and 
mineral wool made by the United 
States Mineral Wool Company is on 
the main corridor of the ground floor. 





The Goubert feed-water heaters and 
the Stratton steam separators are 
exhibited on the ground floor by the 
Goubert Manufacturing Company, of 
14. and 16.Church.street, New York. 





The Ball & Wood Company have 
set up one of their engines in con- 
nection with a Siemens & Halske 
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dynamo. A feature of this popular 
engine is the new system of self- 
oiling. 


The ELectricaL Review pub- 
lishes several illustrations of the ex- 
hibits in this issue, and will present 
additional ones next week. The 
names of the exhibitors appear be- 
neath the cuts. 








The electric lighting plant operated 
by a Case engine for steam-yacht 
lighting and Riker dynamo, shown 
by the Riker Electric Motor Com- 
pany, is an excellent illustration of a 
practical plant in a small space. 





Mr. Warren and Mr. Stanhope, of 
A. K. Warren & Company, of New 
York, have been frequent visitors. 
This company’s space is filled with 
armatures and machines illustrating 
the {methods of engine-room repair 
work. 


The exhibit of the Babcock & Wil- 
cox Company, in charge of Mr. Riley, 
is one of the most important in the 
steam line. The large -booth is filled 
with a complete set of the parts of the 
Babcock & Wilcox boiler and a large 
number of interesting photographs. 








The interesting line of electrical 
specialties made by Huebel & Man- 
ger, of Brooklyn, are in charge of 
Mr. Manger in person and Mr. W. 
W. McChesney, who has recently 
returned from a most excellent busi- 
ness trip for the company to the 
Pacific shore. 


Mr. Walter F. Smith, of the United 
Electric Improvement Company, Phil- 
adelphia, was in New York several 
days last week supervising the arrange- 
ment of the company’s exhibit. Their 
line of dynamos, motors and incandes- 
cent lamps are shown in a large space 
on the main floor. 





A unique feature of the main floor 
is the exhibit of the Forest City Elec- 
tric Company, of Cleveland, showing 
the roll drop commutator bars made 
by them. The bars are arranged so 
as to form a huge sign for ‘‘ Forest 
City.” Mr. W. B. Cleveland, the 
general manager of this company, is 
here from Cleveland to be present at 
the electrical show. 





The booth of the Crouse-Tremaine 
Carbon Company is filled with an 
artistic arrangement of their carbon 
products. Messrs. Crouse, Tremaine 
and Hart. of this company, were all 
in attendance at the opening of the 
Exposition, though the two former 
gentlemen have returned to Ohio and 
Mr. Hart remains to receive the 
friends of the company. 





The Brush Electric Company’s ex- 
hibit, in charge of Col. W. S. Rogers, 
Mr. Dowd and several other gentle- 
men of the company, is an excellent 
illustration of the Brush system of 
arc lighting. A bank of 80 arc lamps 
is operated and the most modern 
types of the Brush machinery are 
shown. Mr. S. M. Hamill, general 
manager, who is in the East, is ex- 
pected to be in New York in the near 
future. 
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The telephone apparatus exhibited 
is that made by the Western Tele- 
phone Construction Company, of 
Chicago; DeVeau & Company, of New 
York; the auto-telephone interior 
system made by the Tucker Electric 
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engine room clocks, pressure, vacuum, 
combination and test gauges, and the 
Edson recording pressure gauge, the 
patent for which this company has 
recently acquired from Mr. Jarvis B. 
Edson. 
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Company and the Simplex Interior 
Telephone Company, in charge of Mr. 
Cincinnati. The latter 
are used with the Par- 
annun- 


Morris, of 
instruments 
trick & Carter Company’s 


ciators. 


The Clonbrock Steam Boiler Com- 
pany on the third floor, next to the 
experimental booth for X rays, has 
prepared a most comprehensive series 
of photographs of the installations 
of the Clonbrock boilers, which in- 
clude a large number of the largest 
and most modern electric light plants 
in America. The company has been 
represented by Mr. Stephen Morrin, 
Mr. Mason and several other gentle- 
men of the company. 


An interesting occurred 
one evening early in the Exposition 
between one 
incandescent lamp company and one 
of another as to what constituted a 
fair advantage in advertising, apropos 
of certain It was reported 
to a representative of the REVIEW 
on the following morning that an 
ambulance call was hurriedly dis- 
patched, though unnecessarily, as the 
matter was adjusted without broken 
bones by the removal of the offending 


episode 


several gentlemen of 


signs. 


sign. 


The exhibition of the Nuernberg 
irbons by Hugo Reisinger, the im- 
porter of New York, fills 
the largest booths in the Exposition 
The space is expensively 


one of 


building. 
inished in white and the table, chairs 
ind furnishings carry out well the 


scheme of a white room. The vari- 
sus forms of the ‘‘ Electra” for direct 
nd alternating are lamps and the 
various other forms of the Nuern- 


The 
iouse is well represented by Messrs. 
. f. Outwater and Frederick Nolker, 
ind Friday evening Mr. Hugo Reis- 
niger, with friends, was a visitor. 


burg carbon for electrical use. 


T 


"he line of steam specialties exhib- 
ted by the Ashcroft Manufacturing 
Company, of New York, is of especial 
interest to the power element as an 
illustration of the perfection attained 
in the delicate instruments for the 
engine room. The exhibit includes 
the Tabor steam indicator with elec- 
tric attachments, McCracken steam 
traps in operation, the Kayser auto- 
matic safety water gauge, inspectors’ 
gauge-testing set, Moscrop recorders, 


Much interest has been manifested 
in the splendid Root water-tube boiler 
which the Abendroth & Root Manu- 
facturing Company has placed in 
position for furnishing power for the 
building. The two boilers form a 
battery of 500 horse-power. In con- 


Stirling company, has personally 
supervised the preparation of this ex- 
hibit. 


The exhibit of the Electric Storage 
Battery Company is attracting its full 
share of attention. <A battery of 128 
chloride accumulators in glass jars, 
erected upon a handsome stand, is 
operated in conjunction with the 
Edison system, being charged through 
a motor booster. The battery has a 
capacity of 500 sixteen-candle-power 
lamps. In connection with the bat- 
tery there is a complete switchboard 
of white marble inclosed in an oak 
cabinet. Upon the board are mounted 
Weston ammeters and voltmeters, 
charge and discharge switches, end 
cell regulating switches, automatic 
cut-outs, etc. The installation is 
complete in every detail. A portion 
of the exhibit, which attracts a great 
deal of attention, is a chloride ac- 
cumulator of the central station type, 
the element consisting of 29 plates, 
30 inches high by 15 inches wide. 
These are suspended in a highly fin- 
ished lead-lined oak tank. ‘The cell 
is similar to that which is now being 
installed in several central stations. 
It has a capacity of 4,260-ampere 
hours at 426-amperes discharge, or of 
3,000-ampere hours at 1,000-ampere 
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nection with this are shown in opera- 
tion two of the feed-water regulators 
made by this company and their spiral 
exhaust piping. One of the sensations 
of the Exposition is the young lady in 
gold-braid uniform with ‘‘ Chief 
Engineer” on her jaunty cap who 
watches the orders the 
stokers, and seems as much at ease in 
manipulating the big Root boilers as 
the most experienced engineer. 


valves and 


The Stirling company, of Chicago 
and New York, have set up one of 
their modern 100-horse-power tubular 
boilers and also exhibit the boiler in 
parts, so that one is enabled to study 
the construction.. They also have a 
most interesting collection of photo- 
graphs, showing numerous installa- 
tions, which include many of the finest 
power plants in America. In this 
collection are views of the battery of 
the Stirling boilers installed in the 
Detroit Street Railway power house, 
which is said to be the most perfectly 
equipped electric railway plant in the 
world. Mr. Fred A. Scheffler, man- 
ager of the New York office of the 


discharge. In size and capacity, the 
cell is a revelation to visitors who 


have not followed up the develop- 
ments in storage batteries. ‘The 


company’s exhibit also includes a 
21-foot electric launch and an electric 
carriage, both equipped with chloride 
The carriage is always 


accumulators. 


259 


Power Plant and of the Erie Canal 
are operated during portions of the 
day from cased chloride accumulators 
stored with Niagara energy. The 
current for firing the cannons located 
at different cities throughout the 
country, announcing the opening of 
the Exposition, was also drawn from 
chloride accumulators. . 


Immediately upon entering the 
main floor of the exhibition at the 


Grand Central Palace, the exhibit of 
the Westinghouse Electric and Manu- 
facturing Company is at once ob- 
served. While the company has not 
made a very elaborate display of the 
many different systems of electrical 
apparatus manufactured by them, the 
machines on exhibition are very inter- 
esting and attract a good deal of 
attention. ‘There are several Tesla 
motors of different sizes. The largest 
is a 20-horse-power, two-phase Tesla 
motor, which runs a 20-horse-power, 
direct-current generator, and there is 
a five-horse-power, two-phase ‘Tesla 
motor and also two self-starting, 
single-phase motors. One of the 
latter operates a 24-inch ventilating 
fan. A large show case is filled with 
a quantity of different styles of 
Sawyer-Man incandescent lamps. In 
the background of the Westinghouse 
space is a large lamp board on which 
is demonstrated the operation of 
the Shallenberger alternating-current 


meter. The case of the meter 
has been removed and Mr. M. 
MacLaren, who is in attendance 
upon the exhibit, is constantly 


illustrating to the visitors the opera- 
tion of this well known instrument 
by turning on the different lamps 
surrounding the meter. On a small 
table are found a number of other 
Westinghouse apparatus, several coils 
by which is illustrated the principle 
of induction and also the Tesla rotary 
field. Apart from the apparatus in 
this space there are several Westing- 
house machines, especially Tesla mo- 
tors, distributed throughout the build- 
ing for the purpose of operating print- 
ing presses and other machines. 
Notably among these is the small 
Tesla fan motor beneath the middle 
of the Niagara power plant, which 
operates the pump that brings the 
water into this plant, and which ob 
tains its current from the great plant 
of the Cataract Construction Uom- 
pany, at Niagara Falls. Messrs. A. C. 
Zimmerman and M. MacLaren are in 
charge of the exhibit. During the 
convention of the Electric Light Asso- 
ciation Mr. C. F. Scott, the well 
known electrician of the Westinghouse 
Electric and Manufacturing Com- 
pany, and Mr. B. E, Lamme were in 
attendance. On the first night of 
the exhibit "Mr. L. Bannister, vice- 
president and general manager, and 
Mr. W. F. Zimmermen, general east- 
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the center of an interested crowd. 
Portable batteries of chloride accumu- 
Jators are shown operating fans and 
table lamps. The exhibit is in charge 
of Mr. Charles Blizard, assisted by 
Messrs. R. W. Rundle and W. O. 
Knudsen. The models of the Niagara 


ern agent, as well as Mr. Calvert 
Townley, the Boston agent, and Mr. 
Frank Stewart Smith, manager of the 
Sawyer-Man Electric Company, were 
also visitors to the exhibition, as was 
Mr. E. H. Heinrichs, the well known 
advertising manager of the company. 
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THE EVOLUTION OF THE ARC LAMP. 

READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, NEW 
YORK, MAY 7%, 1896, BY L. H. 
ROGERS. 





For the purpose for which it is 
intended to be used, the arc lamp, as 
we commonly know it, is mechanically 
and electrically the poorest designed 
and constructed piece of mechanism 
on earth. 

The author of such a statement 
could only conscientiously proclaim it 
upon such an occasion as this, before 
a body of men who are thoroughly 
familiar with are lamps, who can 
instantly spot the first sign of a lack 
of logic in the argument which must 
necessarily follow such a radical state- 
ment. 

Washington was still alive when 
Volta, a Frenchman, discovered the 
energy displayed in the consumption 
of certain metals when immersed in 
acids. It was simply impossible for 
him to have realized at that time 
what the invention or discovery of the 
primary battery meant. 

A few years after this. in 1802, 
Sir Humphry Davy connected up a 
large number of Volta’s cells. He 
connected the positive of one cell with 
the negative of the next one, the posi- 
tive of that with the negative of the 
next, and so on. After connecting 
about 2,000 cells together thus, in 
series, he attached a piece of charcoal 
to the positive of one end of the line 
and another piece of the same material 
to the negative of the last cell in the 
row. ‘Then, first touching the pieces 
of charcoal together and afterwards 
drawing them slightly apart, the first 
are lamp was produced. The pieces 
of charcoal were in a horizontal posi- 
tion, and as the heated atmosphere 
between the points caused the flame 
or mass of illuminated particles to 
bend upwards in the form of an arch, 
the name of ‘‘arch” light was given 
to this new form of illuminant. 

This term has since been changed 
to *‘ are.” 

History gives us no information 
regarding the importance attached to 
Davy’s new light, by his neighbors, 


his wife, or even his scientific asso- . 


ciates. It is more than probable that 
all of them looked upon him as a 
cranky old professor, foolishly wast- 
ing his time and money. 

Certain it is, that it was utterly 
out of the question for any one of that 
time to imagine that before the close 
of the century Davy’s ‘light would 
become the commercial light of the 
world. 

In fancy, I lead Davy through the 
city of Philadelphia, with her streets 
illuminated by 6,351 arc lamps—the 
best lighted city on earth—and try 
to catch some conception of his 
thoughts as he realizes what his two 
pieces of charcoal have done for man- 
kind. 

It requires 1896 to appreciate 1802. 

Some one has said that Faraday 
was the greatest discovery of Davy’s. 
It must have been that Davy’s teach- 
ings found good and fruitful soil 
when instructing his youthful pupil. 

It was in 1832, three years after 
the death of Davy, that Michael 
Faraday discovered the principles of 
electro-magnetic induction. 

This was a giant stride in the 
ultimate development of the arc lamp, 
for the reason that by the applications 
of these principles the modern dynamo 
was born. What Faraday did for the 
world can better be understood if 
we can imagine primary batteries of 
equal capacity and power, in lieu of 
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all the dynamos now used for are and 

incandescent lighting. The contem- 
lation is sufficient to cause us to love 
ichael Faraday. 

In place of the large number of 
troublesome and cumbersome cells, 
the electric potential or energy neces- 
sary to maintain an arc between the 
two pieces of charcoal was now gen- 
erated mechanically, rather than 
chemically, with one _ piece of 
machinery, rather than a large num- 
ber of acid-slopping jars. 

No sooner had Faraday announced 
his discovery, than scores of inventors 
and experimenters began to construct 
and’ perfect dynamos. Some great 
mind like Faraday, or Roentgen, lets 
down the bars to the Elysian fields, 
and thousands rush in and stake out 
all the choice corner lots. These 
swift-footed inventors, however, are 
necessary to the evolution of an in- 
dustry. 

Beginning with 1832, one dynamo 
followed another in rapid succession. 
Each successive machine embraced 
some new device or new idea over- 
looked in its predecessor. 

Improvements also began to be 
made in the device which transformed 
the electric energy into light. Davy’s 
light, although blinding to the eye, 
became wearisome, simply as an ex- 
periment. It was found that the 
pieces of charcoal were gradually con- 
sumed as they were burned—the one 
attached to the positive end at the 
rate of about twice that at the nega- 
tive end. This lead to the necessity 
of providing some means of feeding 
the pieces of charcoal towards one 
another as they wasted away. The 
pieces of charcoal themselves were 
improved, They were hardened and 
baked, and therefore called carbons. 

Thus began the arc lamp on its 
long, rough journey towards perfec- 
tion. The first efforts were very 
crude. The electric current passing 
through the lamp was utilized to 
cause a screw to revolve slowly. At 
the end of this screw was attached 
the positive carbon, which in this 
manner was fed towafds the lower or 
negative carbon. 

It is easily seen that the nearer the 
carbon points approached each other, 
the less became the resistance and the 
greater became the flow of the current. 
Likewise, the greater the distance be- 
tween the carbon points, the greater 
the resistance and the less the flow of 
the current. This ebb and flow of the 
electric current provided magnetic 
power of varying strength, which was 
early seen could be utilized to operate 
the mechanism to feed the positive 
carbon.: The disadvantage of this, 
however, soon manifested itself in the 
fact that as the current was aug- 
mented and diminished by the prox- 
imity and separation of the carbon 
points, the current in the line itself 
was proportionately affected. This 
made the operation of two or more 
lamps on the same set of wires impos- 


-sible, for the reason that the carbons 


in the different Jamps could not be 
depended upon to feed at the same 
instant, as well as the effect on the 
regulation of the dynamo. 

The operation of more than one 
light from one machine was, therefore, 
attended with difficulty from the time 
of Faraday’s discovery, in 1832, up to 
1875. Some little success was obtained 
during this period by running a set 
of wires from the machine to each 
lamp desired to be operated, though 
no illuminating to any extent was 
done in this manner, except as a labo- 
ratory experiment. 

About the year 1875 it occurred to 
a young electrician, Charles F. Brush, 
living in Cleveland, that if he could, 
construct a device for an arc lamp 
which would regulate the feeding of 
that lamp without affecting the main 
line, it would then be possible to 


operate any number of lamps on one 
circuit, as the current momentarily 
required to operate the feeding 
mechanism in any given lamp would 
leave all the others undisturbed. This 
was a bold idea, and required invent- 
ive genius of a high order to carry it 
out. 

Up to this period a magnet had 
been employed in the lamp mechan- 
ism, which consisted of a coil of wire 
wound around a hollow spool, into 
which was inserted an iron core. 
When the current was switched on, 
the action of the coil was to draw the 
core into the spool. This movement 
provided means for raising and lower- 
ing the upper carbon. Mr. Brush 
used two spools for added strength. 
The normal path of the current was 
around these two spools (in parallel) 
to the carbon and down through the 
carbons and then to the negative 
terminal. He, however, constructed 
another possible path for the current. 
Attaching a wire of quite small cross- 
section to the main wire, he wound it 
on the same spools, but in an opposite 
direction to that of the coarser wire. 
This fine wire, after leaving the 
spools, passed directly to the negative 
terminal, making what was termed a 
‘*shunt ” around the arc. The effect 
of this unique arrangement was the 
same as a controller on an engine. 
The more current passing through 
the fine wire the weaker the magnet 
became, and the all important point 
gained that each and every lamp was 
a law unto itself, establishing and 
regulating the arc, and feeding with- 
out influencing any other lamp on 
the circuit. 

The device termed ‘‘ differential 
winding,” or “feed,” was entitled 
successful, and to Charles F. Brush 
belongs the credit of first giving to the 
world commercial are lighting. He 
accompanied this invention with one 
not much less in importance. 

He invented a cut-out—a device for 
cutting out any given lamp, provided 
any trouble should happen to that 
lamp, so that it could not burn. This 
cut-out insured the absolute main- 
tenance of the main circuit, no mat- 
ter what might happen to any single 
lamp. 

Visitors to the World’s Fair in 
1893 will not soon forget the impress- 
ive exhibit made by Krupp, of Ger- 
many, the gunmaker of the world. 
Here at one side was shown a piece of 
iron eight inches thick, and there by 
its side a gun invented for the special 
purpose of piercing that piece of iron 
with a projectile. At the next step 
was seen a thicker or tougher piece 
of metal with a more powerful gun to 
pierce it. And thus the race between 
gun and metal was maintained, until 
a weapon 35 feet long, mounted upon 
a carriage which was revolved, lowered 
and elevated by special machinery, 
was exhibited, of such power that it 
could throw a 2,200-pound ball two 
miles, and at that distance pierce the 
toughest wrought iron plate 36 inches 
thick. 

In a somewhat similar manner a 
race has been in progress between the 
device for generating the electric cur- 
rent and the device for transforming 
said current into light—the dynamo 
andthelamp. Volta invents a battery 
and Davy matches it with his lamp— 
a light formed between two pieces of 
charcoal. After 30 years Faraday 
discovers an entirely new method of 
producing the electric current, and 
scores of inventors immediately pro- 
ceed to improve the lamp to meet the 
new conditions. For 40 years after this 
time improvements in the dynamo and 
the lamp proceed by easy stages, hand 
in hand, until the invention of the 
differential winding, which has placed 
the lamp far in advance of the dynamo. 
Immediately this winding was per- 
fected, then began the rapid improve- 
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ment of the dynamo, to meet, if pos- 
sible, the new and improved condi- 
tions brought about by its use. For 
the past 20 years and more this im- 
provement of the dynamo has been in 
progress, until to-day machines highly 
efficient, close in regulation and pro- 
ducing current for 125 2,000-candle- 
power arc lamps are as common as the 
poorly constructed, inefficient 16-light 
dynamos were 20 years ago. 

These large machines are wonders in 
their class. Itis possible to throw all 
of the lamps in or out of the cireuit 
at once, break the main line or, in 
fact, do anything to break down the 
machines electrically, and they con- 
tinue to run, automatically taking 
care of their load, and without the 
least hitch of any kind. ‘lhe effi- 
ciency of these machines is in some 
cases as high as 90 percent. Inshort, 
perfection has been about reached in 
the arc dynamo. 

On the other hand, the arc lamp as 
it stands to-day is a poor affair com- 
fee to what it might be. It is far 

ehind the arc dynamo as regards 
electrical and mechanical perfection. 
What was considered good enough or 
even perfect 20 years ago will not an- 
swer to-day. New uses have arisen 
for the electric light, and its adoption 
as an illuminant has exceeded any 
prophecies ever made for it. The 
dynamo has again more than out- 
reached the lamp, and the time fora 
new lamp has arrived. 


THE ARC LAMP MUST MEET THE 
DEMAND. 


Remember that the title of this 
paper is ‘‘ The Evolution of the Arc 
Lamp,” and that evolution denotes 
a continuous development. Since 
Brush perfected the fundamental 
principles of the commercial arc 
lamp, what has been done? In 1875 
the arc lamp was a great ball of won- 
derment. From 1878 to 1880 a few 
were induced to really try them prac- 
tically. During the next decade the 
mad lighting fever was in full sway, 
and 250,000 arc lamps had been 
hung up in the United States by 


1890. The manufacturing companies - 


were too busy shipping and collecting 
to think of anything but of some- 
thing which would burn. The light- 
ing companies were too busy making 
contracts with municipalities and 
supplying the demand for light to 
ever look to see what was inside the 
lamp. 

But this is the age of close inspec- 
tion. Municipalities are not paying 
$350 per year for a 2,000-candle- 
power are lamp in 1896. They en- 
courage other companies entering 
their city limits, and this brings keen 
and active competition. If compe- 
tition is not encouraged, or if prices 
for lighting are not reduced, the 
** tax-payer ’—that tireless individual 
who never dies—is heard from, and 
starts the agitation for a municipal 
plant on the theory of his new dis- 
covery that electricity costs nothing 
to “‘ make.” 

It is not the purpose here to dis- 
cuss this swing of the pendulum from 
too high prices—it has, indeed, swung 
too far already in the other direction 
—but it does behoove us to examine 
closely into the daily expenses and 
annoyances to which the electric 
lighting plant is subjected. 

There is no business which has de- 
veloped so rapidly and so radically 
as that of electric lighting. The 
frame building, 20 feet square, has 
been replaced by a handsome brick 
and iron roofed structure, 150 by 300 
feet, and three stories high. The 
deliberate saw-mill engine, at 90 
revolutions, has been replaced, first 
by the diminutive busy little high- 
speed engine at 350 revolutions, then 
by a larger type of the slow-speed 
engine, and later by a compound 
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condensing engine at a piston speed 
of 800 feet per minute. The trans- 
mitting devices have been changed 
from belt to rope, and rope to direct. 
The boilers have undergone a radical 
change, and the manufacturer must 
now guarantee the pounds of water 
evaporated, per pound of coal, by his 
make. Remarkable and needed im- 
provements have been made in the 
dynamo, as we have mentioned. The 
efficiency has been raised from 50 
to 85 or 90 per cent. A 125-light 
machine gives less trouble and care to 
run than an old 10-lighter. 

In all this development; in this 
search for high efficiencies; in this 
attempt to get running expenses 
down to the minimum; the arc lamp 
has been overlooked. The most im- 
portant single piece of mechanism in 
the entire system, it has been the last 
to receive serious attention. 

There are 2,711 central lighting 
stations in the United States, with 
$320,000,000 invested. The sole and 
only object of this outlay is to get 
light. The engines, dynamos, belt- 
ing, conduits, buildings, are all sec- 
ondary to the are lamp. It is the 
exponent of the entire problem. It 
is literally in the ‘‘ eye of the public” 
day and night. Its lines of—I was 
about to say beauty, but whoever 
heard of a beautiful arc lamp? At 
any rate, it stands against the morn- 
ing sky or the evening sunset, and, in 
truth, I hear the public say: “ It 
must be the best the electricians can 
do, for I have watched for 15 years, 
but have seen nochange ; they are all 
alike in their hideousness.” 

And now let us look at the subject 
squarely. Let us hold the arc lamp 
up between the fluorescent screen and 
the Crookes tube, and in the light of 
X-ray, 1896 knowledge, examine the 
are lamp hanging in our streets. 

We find a device, 50 to 60 inches 
long, made of long tubes or chimneys, 
a sheet-iron drum, long side rods, 
and at the bottom a globe-holder. 
We can see Davy’s two pieces of char- 
coal; one is 12 inches long and the 
other six. The rate of consumption 
has notchanged. We realize that the 
useful length of this lamp is the ver- 
tical length of the carbons. Divid- 
ing 18 inches by 50 inches, we find 
that the useful length of this device 
s only 36 per cent of its total length. 
The statement may be made by some 
enthusiastic observer that there are 
two pairs of carbons—one pair along- 
side the other—but he must not for- 
vet that with our improved eye- 
sight in 1896 we can look clear through 

he device and see not only the skele- 
on, but the marrow in the bones. 

These carbons are fastened firmly 
n their respective holders, and the 
holders are rigid. The burning of 

le are causes the carbons to point up 
juite decidedly. When the current 
s shut off momentarily, these points 
all together and it very often happens 
lip by each other and wedge. When 
he current is again sent through the 
oil, its lifting power is not sufficient 
o pull the carbons apart, the lamp is 
endered utterly useless, the police- 
ian reports it out, and a deduction is 
iade from the bill of the lighting 
ompany to the city. To prevent 
hese deductions amounting to more 
han the original bill, a corps of 
itrolmen are engaged, whose bus- 
iess it is to watch the lamps all night 
mg, to prevent them going out, as a 
vurse would watch a sick child. 

We find the interior of the devices 
‘ull of springs, some of them with 
ratchets and cog wheels, some with 
SIX magnets or coils,—all with three or 
more—springs without number and of 
every size, regulating devices, auxil- 
iary levers, light and flimsy pieces of 
every shape and size, the device for 
eripping the rod—in most cases an 
annular ring gripping the carbon rod 
by tilting so that its knife-edge holds 
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on the side of the rod, the current 
being conducted to the carbon rod by 
means of a sliding contact—delicate 
brushes against which the carbon rod 
rubs as it feeds the carbons down- 
wards, cut-out spools which have little 
side shows of their own with inde- 
pendent armatures and additional 
coils of wire, carbon rods sticking 
away up into the dark recesses of the 
chimneys—rods which must be care- 
fully housed and carefully cleaned 
with crocus cloth each day. We 
notice also that for three or four 
inches above the casing the rod can 
not be cleaned by the trimmer; it 
therefore becomes spotted; a bit of 
weather or a bit of dust changes the 
nature of the brass, and the current- 
carrying brush, when it reaches this 
spot, does not make a good connection; 
a little blister is formed, which in 
turn blisters the surface of the brush, 
and this in turn blisters the rod the 
entire length until crocus cloth is 
powerless to smooth it. The lamp 
then must come in, for in the mean- 
time many other little things have 
happened,and nothing but a thorough 


the statement can be denied that not 
one single idea of great merit has been 
added to the arc lamp between 1875 
and 1895. 

If this be true, is it not time to 
consider the question seriously? Are 
we to give up the question and 
acknowledge that hanging on our 
streets is the world’s best effort for 
the distribution of light through the 
medium of the arc lamp ? 

Is evolution to be the password to 
progression in all the arts; in fact, in 
everything except the arc lamp? 

To return to the opening sentence 
of this paper, ‘‘ For the purpose for 
which it is intended to be used, the 
arc lamp, as we commonly know it, 
is, mechanically and electrically, the 
poorest designed and constructed 
piece of mechanism on earth.” 

I am not here to decry the lamp of 
any manufacturer. It is, however, 
pertinent to say that any lamp which 
will allow the carbons to slip by or 
wedge, under any circumstances, is 
enclaptediiy imperfect. It is an 
inherent defect in the lamp, and the 
damages or outages should be charged 
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overhauling will put the lamp in good 
condition again. 

It would require a volume to recount 
the details of the troubles that are 
occurring every hour in every lighting 
plant on the face of the globe. You, 
who are within reach of my voice, 
know too well that your are lamps 
give you more trouble than all the 
rest of your apparatus combined. 
These troubles have come upon you 
so gradually, however, that you have 
become accustomed to them. It 
seems that some station men actually 
delight in keeping a force of men 
repairing old lamps, and a horse and 
wagon busy hauling them in and 
taking them out again. 

Alexander Dow, electrician for the 
city of Detroit, connects four 100- 
light dynamos to one engine, for the 
reason, as he states, that the ratio of 
troubles is four to one. I wonder 
how many dynamos would be con- 
nected to each arc lamp, or arc lamps 
to dynamos, provided the number 
were dependent on the ratio of 
troubles? 

And now we have reached the year 
1896; we have given the arc lamp a 
20 years’ tussle, and our troubles are 
increasing rather than diminishing. 
The lamp cuts the same kind of a 
figure against the sky as it did in the 
year 1875. Many details have been 
added in the interior construction, 
more magnets, and more springs, and 
more cut-outs, and more chimneys, 
and less glycerine—but I do not think 


to the manufacturer of the lamp. 
What mechanism has determined 
that the proper way to hold two slim, 
sharply pointed pencils in a coaxial 
position is to fasten them rigidly at 
their extremities, 18 inches distant, 
and then depend on their sharpened 
points nosing each other correctly? 
A very much better way would be to 
leave the carbon-holder loose and free, 
centering by guiding the carbons near 
the are. This would make trimming 
a very easy matter, and admit of cross- 
eyed men being employed. On second 
thought. however, we run immediately 
into difficulties, for, as we can not 
change the rate of consumption of 
the positive carbon, the are would 
soon reach one of the guides and burn 
it away. This would then require a 
lamp with a stationary arc, and that 
would require carbons of different 
diameters—upper and lower—and that 
would mean a great deal of thinking 
for the inventor and manufacturer, 
and so the lamps go out; and the 
station manager, believing that the 
arc lamp has been fully evoluted, 
keeps sending his orders to the manu- 
facturer, and the manufacturer will 
never improve as long as he can fill 
his orders with old-style apparatus. 

A sliding contact is a poor arrange- 
ment in an arc lamp. It has been 
tried as thoroughly as any idea ever 
could be tried. It is the direct cause 
of the roughness of the rod. The re- 
sistance of the contact is too easily 
increased by the presence of a little 
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dust. The sliding contact in the are 
lamp must go. 

The carbon rod itself is a trouble- 
some institution. With an annular 
ring for a clutch, it must be kept in 
a uniform, polished condition, or it 
will give trouble. It is responsible 
for the unsightly hideous chimneys, 
which ought not to be in sight and 
yet which can not.be draped. As we 
are building a new lamp let us dis 
pense with the carbon rod altogether. 
We can then cut off the chimneys 
and shorten up the lamp. Then we 
can, without much trouble, parallel 
the carbons with the operating 
mechanism and increase the _per- 
centage of useful length to total 
length to at least 80 per cent. With 
a short lamp we can make a casing 
of light cast-iron in such shape as to 
avoid the necessity of a hood. We 
can also increase the carbon length, 
and if we do this we can choose our 
own size of carbons; that size for 
upper which will produce the largest 
crater, and that size for lower which 
will best let the light out. 

Thus we come back and meet, 
but overcome, our first difficulty. 
We construct a focusing lamp, and 
this leads us to the thought that 
there is only one correct position for 
the are inside the globe, anyway, and 
that the are should be stationary. If 
we hang the upper carbon on a chain 
suspended over a shieve, and attach 
the lower carbon to the lower end of 
the chain, we can, with proper ad- 
justment, accomplish many things. 
As the upper carbon feeds downwards, 
as it is being consumed, the chain can 
be of equal weight—inch for inch 
therewith. ‘Therefore, when an inch 
of upper carbon has been consumed, 
and its weight taken from the cross- 
head, an inch of chain has been added, 
and the armature remains in the same 
plane between the pole-pieces of the 
magnet as before. This is an abso- 
lute necessity where the same differ- 
ence of potential is required through- 
out the entire range of burning. 

Thus we are not restricted by the 
weight of the carbon, and can use 
whatever size is most suitable. It 
having been demonstrated that with 
eight, nine or ten amperes 25-inch 
carbon will produce a larger crater 
and give more initial light than any 
other size, it remains only to deter- 
mine the length necessary for burning 
14 to 16 hours. This length has been 
found to be 14 inches. With an 
upper carbon of 5@x14 inches, we find 
that 12x12 negative plain will burn an 
equal length of time, leaving an equal 
stub and keep the are practically in 
the same position during the entire 
run. This small lower carbon will 
let out the intense light in the crater 
of the upper, the increase of light at 
45 degrees being something which 
would astonish most experimenters. 

We must not forget that 320 mill- 
ions of money is invested in the cen- 
tral stations alone in the United States 
simply to get light, and more light 
with the same expenditure of energy 
should be a welcome statement by 
those interested. 

By quotations from all leading car- 
bon manufacturing companies of the 
country, the point is discovered that 
a pair of 56x14 and %xl2 carbons 
is the cheapest possible combination 
for 14 to 16 hours’ burning. Any one 
can test this point. It is simply the 
price of one 56x14 plain and one 
%x12 plain carbon against three 
4x12 plain or 7;x12 copper-coated 
carbons. I have quotations in my 
pocket which will make a difference 
of $2.50 per lamp per year, assuming 
the full number of burning hours 
nightly, in favor of the 56x14 and 
%x12 carbons. 

Again, a 54 upper and % lower, 
loose at the joints and guided near the 
arc, will absolutely prevent wedging 


(Concluded on page 266.) 
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Have you ever noticed what a 
penchant electrical men possess for 
shaking hands with people they meet? 
One man at the Electrical Exposition 
the other night was observed to shake 
hands with 12 men in as many min- 
utes. Promiscuous hand-shaking is 
a waste of energy which electrical 
men, as engineers, should be the first 


to recognize. 


TESLA’S ACHIEVEMENTS IN VAC- 
UUM TUBE LIGHTING. 


The ELECTRICAL REVIEW has from 
the outset closely followed the prom- 
ising work of Nikola Tesla. We had 
the privilege of announcing in 1886, 
for the first time, Tesla’s investiga- 
4ions in a system of electric lighting. 
Early in 1888 we were the first to 
announce his epochal discovery of the 
multiphase system of power trans- 
mission, and since that time it has 
been our pleasant duty to keep our 
readers well informed on the various 
subjects of his important researches, 
of which we only mention his latest 
contributions to the great discoveries 
of Roentgen, which were exclusively 
published in our columns. It is, there- 
fore, no small satisfaction for us to now 
first record another significantad vance 
of this indefatigable worker. Ever 
since Tesla showed in his memorable 
lecture before the American Institute 
of Electrical Engineers, five years 
ago, the fascinating experiments with 
vacuum tubes, he has untiringly 
labored on, simplifying and improv- 
his methods, not for a moment di- 
verted by other tasks—nor even 
discouraged by so great a calamity as 
the recent destruction of his labora- 
tory—from the problem of producing 
an efficient and practical system of 
electrical .i]lumination. 

No more impressive result of Tesla’s 
earnest efforts could be shown than 
that which is outlined in our present 
issue. The portrait of the great 
inventor, which, especially in view of 
the extraordinary way in which it 
was obtained will not fail to interest 
the scientific world, is a striking 
illustration of what he has done. 
Surely, since he has produced a 
vacuum tube which is capable of 
supplying any volume of light desired, 
even more than a powerful arc light, 
we can not hesitate to express our 
positive conviction that the introduc- 
tion of a more perfect illuminant is 
near at hand. 





The observing editor of the Morn- 
ing Advertiser has noticed the dim- 
ness of the Liberty torch on Bedloe’s 
Island and is inclined to blame elec- 
tricity for it and suggests a visit of 
electrical experts to see what is the 
matter. It doesn’t require any expert 
to suggest aremedy. What is needed 
is a little more liberality on the part 
of the penurious United States Gov- 
ernment in the matter of coal. A 
little more coal in the grate, a little 
more steam in the boilers, a few more 
revolutions per minute of the dyna- 
mo’s armature, and the light will 
shine bright again. It is really a 
shame that, after accepting this plant 
as a gift, the government should pay 
so little attention to its proper care. 
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THE SIZE OF ELECTRICAL BOOKS. 

In our issue for April 15 we 
expressed an opinion that it would 
be greatly to the advantage of the 
busy electrical man if publishers 
would make electrical books of a size 
Our 
esteemed contemporary, the London 
Electrical Review, takes a_ similar 
view of the case in its issue for May 1, 


to slip easily in one’s pocket. 


as follows: 


The electrical man has hardly time 
to sneeze nowadays, so busy is he run- 
ning his plant or carrying out exten- 
sions. Therefore, ten chances to one, 
he will not be able to read cumber- 
some books, however important the 
subject, and be his desire ever so 
ardent. The tendency in electrical 
matters is towards conciseness, and it 
must be so in publications in particu- 
lar to meet the requirements of such 
a@ man as the electrical engineer. As 
well as conciseness, this all- important 
being needs compactness; and this is 
# point which publishers of technical 
works should take to heart. The 
smaller the size of an electrical book, 
the more use it will be, and. conse- 
quently, the larger its sale. What is 
wanted is not a book the size of a 
family Bible, but one in size of page 
and cover similar to a pocketbook, so 
that when these odd moments occur 
the engineer can take it from his 
pocket and digest a little at a time, 
and think it over as he goes about or 
when his attention may not be spe- 
cially upon his work. Publishers 
should make a note of this point. It 
is worth considering. 








FH FINANCIAL SIDE. 

Electrical matters were very quiet 
in financial circles this week, about 
the only interest being the annual 
meeting of General Electric, held at 
Schenectady on Tuesday. the 12th 
instant. That stock was steady around 
34, and the bonds sold at 90% 
Edison Electric Illuminating of New 
York bonds soid from 103 to 104. 

I attended the General Electric 
meeting with the expectation of hear- 
ing from the preferred shareholders 
in the matter of a correction of the 
capital impairment and the payment 
of accrued dividends. Not a word 
was said upon the subject, and onl) 
routine business was transacted. 

I learned from an unquestioned 
source that the next move that wil 
be taken, with a view of correcting 
the capital impairment, will, in al! 
probability, be a suit by the preferre: 
shareholders to force the payment o! 
something like 21 per cent dividends 
now in arrears. This would resu! 
in a decision by the courts as to th 
company’s legal right to pay thes 
dividends. 

On the Boston Exchange, Be! 
Telephone yielded fractionally, t 
205%. Transactions were light 
Erie Telephone at 60 and New 
England Telephone at 90 were un 
changed. General Electric preferre(’ 
was strong, advancing 2 points to 74 
on improved prospects of back divi- 
dends. In Philadelphia the Electric 


Storage Battery stocks continued 

their upward creep. The common 

is now selling at 35% and the pre- 

ferred at 364%. The Pennsylvania 

Heat, Light and Power Company 

lost 1 point to 14%. BAIN. 
New York, May 16. 
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TESLA’S IMPORTANT ADVANCES. 





REMARKABLE ACHIEVEMENTS IN 
VACUUM TUBE LIGHTING. 


HIS 





A representative of the ELECTRICAL 
REVIEW visited the laboratory of Mr. 
Tesla last week and found him en- 
gaged in putting the final touches to 
certain improvements in vacuum tube 
He was enthusiastic 
as to the results arrived at to such a 


illumination. 


degree that he expressed his positive 
confidence as to having made very 
important advances. 

While reluctant to speak at present 
extensively on the subject of his 
most recent investigations, he au- 
thorized the statement to the effect 


that he has been most successful in . 


several lines of work he has been 
following up for a long time, only 
by the 
lamented destruction of his laboratory 
by fire about a year ago. 


temporarily interrupted 


When asked about his often-men- 
tioned oscillator he said that a com- 
mercial machine is now being com- 
pleted with which he expects to show 
the superiority of this mode of 
generating electricity. 

He further stated with evident 
elation that in the study of the 
Roentgen phenomenon he has made 
great progress, so much so that he is 
now able to perceive through an 
Edison improved Roentgen-screen, 
recently purchased from Aylsworth & 
Jackson, of this city, the heart of an 
assistant so clearly as to note its ex- 
In some 
he could locate evident 
defects in the lungs of a number of 


pansions and contractions. 
instances 


persons. 

As to his continuous efforts to im- 
prove his system of lighting by vacuum 
tubes, with which he has been iden- 
tified during a number of years, Tesla 
said that he has been more successful 
His 
methods of conversion from ordinary 


than he had ever dared to hope. 


to high-frequency currents are ren- 
dered simple in the extreme, the 
devices are thoroughly reliable and 
require no attention. Last, but most 
important of all, he has succeeded in 
increasing the candle-power of the 
tubes practically any intensity 
desired. 


to 


A remarkable and most telling 
result of the advances he has made in 
the last direction is a portrait, which 
he has reluctantly allowed us to use, 
and which was obtained by two 
seconds’ exposure to the light of a 
single vacuum tube of small dimen- 
stated further that 
photographs obtained by the light of 
such powerful tubes show an amount 
of detail which no picture taken by 
the sun or flash light is capable of 
disclosing. This feature is only 


sions. Tesla 
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faintly shown in the reproduction on 
this page. The photograph was made 
by Tonnelé & Company, artists’ pho- 
tographers, who aided Mr. Tesla in 
his attempts to photograph by the 
light of phosphorescent tubes about 
two years ago. 

When asked, Mr. Tesla said, in 
explanation of the picture, speaking 
with deep feeling, that the volume 
he was reading was one of the 
“< Scientific of Maxwell, 
given to him as a token of friendship 


Papers,” 
by Professor Dewar; the chair a gift 


of his warmest friend, Mr. E. D. 
Adams; and as to the queer coil to 





General Electric Company’s Annual 
Meeting. 


The annual meeting of the General 
Electric Company was held at Sche- 
nectady, N. Y., on May 12. The 
representation of stock was 201,000 
shares. George Foster Peabody was 
elected a director in place of Thomas 
K. Cummings, Jr. The balance of 
the old board of directors was re- 
elected. Only routine business was 
transacted and the question of capital 
impairment was not brought up. 

President Charles A. Coffin, of the 
General Electric Company, was seen 
by one of the editors of the Wall 
Street Journal recently, and stated 
that negotiations had been under way 





\ 

Testa rs His LasoratoRY—PorTRAIT OBTAINED BY AN ExPposuRE OF Two 
SECONDs TO THE Licut OF A SINGLE VaccuuM TUBE WITHOUT ELECTRODES, 
Havine A Votume or Asout 90 Cusic INcHES, GIVING APPROXIMATELY A 
Lieut oF 250 CANDLE-PowER—PHOTOGRAPHED BY TONNELE & Co. Copy- 


RIGHTED BY THE 


his left, Mr. Tesla hesitatingly re- 
marked that it was the object ‘‘ dear- 
est of all in his laboratory,” having 
been a most valuable instrument in 
his many-sided investigations. 

Mr. Tesla added, good humoredly, 
that, had it not beer for the extra- 
ordinary manner in which the photo- 
graph was taken, he would not have 
given this explanation even to such 
an important personage as the repre- 
sentative of the ELECTRICAL REVIEW. 





The Western Electrician felicitates 
itself on getting its issue of May 9 to 
New York on May 2. 
enterprise is a question merely of 
dating ahead—and because of the 
news and up-to-date information that 


This western 


does not, but should, appear appeals 
solely to the amiable minds to be 
found in the editorial office of our 
blue-countenanced contemporary. 
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for the removal of the company’s 
works from Schenectady, but that 
these had been dropped for the 
present. Mr. Coffin further stated 
that the patent agreement with the 
Westinghouse company will go into 
effect June 1. It will not change 
the style or character of apparatus 
manufactured at the works in any 
substantial respect. The patent 
agreement has been under consid- 
eration long enough to warrant the 
belief that it will result in a con- 
siderable increase in business for the 
two companies and a shade better 
prices. The directors have not, for 
various reasons, formulated any defi- 
nite plan for correcting the impair- 
ment of capital. The preferred 
shareholders have recently taken up 
the question for formal consideration 
and it is not impossible that some 
plan of dealing with the matter may 
be outlined at an early date. 





Mr. W. J. Oamp, of Montreal, 
electrician of the Canadian Pacific 
Telegraph, was a New York visitor 


last week, conferring with Electrician 
F. W. Jones, of the Postal Telegraph. 
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THE DESIRABILITY OF A STAND- 
ARD SOCKET. 





TOPIC DISCUSSED BEFORE THE NaA- 


TIONAL ELECTRIC LIGHT ASSOCIA- 


n 


TION, NEW YORK, MAY 7, 1896, 
BY ALFRED SWAN. 

The topic which | introduce deals 
with the vexed question of lamp sock- 
ets. Its object is to promote an 
interchange of opinion on the part 
of those present who are interested in 
the subject, and by 
before this convention give to the 
question that status which its im- 
portance demands. 

This question of the standardiza- 
tion ef the lamp socket was recently 
raised by the Electrical Engineer and 
various letters appeared in the journal 
on that subject. A notable feature 
of this correspondence was the prefer- 
ence almost unanimously declared for 
a particular type of socket because of 
the comparative cheapness of its lamp 
base. 

The fact that a socket outlives many 
lamps does, undoubtedly, as things 
are now, encourage the use of that 
particular type of socket which is 
usable with the least expensive form 
of lamp base, though the socket in 
question may not in itself be the best 
or the cheapest. 

This fact would seem clearly to in- 
dicate that preliminary to the stand- 
ardization of the lamp socket must be 
the standardization of the lamp base. 

When scientific fitness, due sim- 
plicity and point of lowest cost shall 
have been attained in regard to the 
lamp base, then will necessarily 
result a standard socket. 

Following, therefore, this line of 
argument, and concerning ourselves 
first with the lamp base, let us, with 
due reference to its functions, 
sider what we should demand in a 
standard lamp base. 

The elements involved in _ this 
question are three-fold—electrical, 
mechanical and economical. 

Good insulating conditions are of 
the first importance to guard against 
leakage or other abnormal action in 
the wires connecting with the lamp. 

Mechanical considerations concern 
the means by which the base is 
attached to the lamp—as well as the 
means by which, when so attached, 
it couples with the socket — the 
method of coupling with the latter, 
while insuring a rigid and unfailing 
contact, should be such not to 
put an undue strain upon the lamp. 

Cheapness is, of course, a sine qua 
non. 

The death rate in lamps being high, 
and the base, as a rule, not surviving 
the lamp, obviously the less value we 
involve in that base the better. 

How many of the present types of 
lamp base conform to these standard 
requirements ? 

What could well be more inappro- 
priate to the delicate structure and 
graceful form of the lamp itself than 
is even the best—or, rather, let us say, 
the least objectionable — of those 
appendages with which lamps are 
now encumbered. 

(To be concluded.) 


its discussion 


con- 





as 





264 


THE COMMERCIAL VALUE OF ACET- 
YLENE GAS AS AN ILLUMINANT. 


REA D BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, NEW YORK, 
MAY 5, BY LOUIS A. FERGUSON. 
It is my intention in presenting 
this paper to treat of acetylene in its 
commercial aspect as related to the 
illuminating industry and to attempt 
no description of its value in the 
chemical world, as the latter is a field 
entirely apart from that invaded by 
this Association and one so compre- 
hensive that it might well be made 
the subject of another discourse. 
The first step in the process of 
manufacture of acetylene gas is the 
production of calcium carbide, which 
is accomplished by the reduction of 
lime by carbon with the intense heat 
of the are in an electric furnace. 
The chemical equation representing 
the action is CAO+3C=CAC2+CO, 
the CAO representing the lime, 3C 
the carbon, CAC2 being the symbol 
of calcium carbide, and CO the car- 
bonic monoxide. Although several 
experimenters produced carbide of cal- 
cium and carbide of sodium and from 
these acetylene gas many years ago, 
the first production of carbide of 
calcium on anything like a commercial 
scale was made by Mr. T. L. Willson, 
at Spray, N. C., while endeavoring to 
produce the metal calcium in the 
electric furnace. It was my good 
fortune to have visited with Mr. 
Willson his plant at Spray, and there 
carried on experiments in the manu- 
facture of the carbide of calcium and 
the production therefrom of acetylene 
gas, and perhaps a few words in 
description of the apparatus employed 
may be of interest to you. 
Spray is a beautiful little spot about 
miles southwest from Danville, 
Va., and about two miles from Leaks- 
ville, N. GC. It is reached from Dan- 
ville by a narrow-gauge road, operated 
by negroes, the locomotive — boiler 
being fired by wood in true primitive 
fashion, the roadbed hardly being the 
equal of the trunk lines between New 
York and the West. The carbide 
plant is located alongside of a small 
stream which has quite a fall at this 
point, the power of the fall driving a 
Leffel water-wheel, to which are belted 
two General Electric Company’s 120- 
kilowatt alternating-current dynamos, 
built for 60 eyeles per second. In 
Mr. Willson’s original work he used a 
direct-current dynamo of his own con- 
struction, but this was abandoned 
later and the larger alternating-cur- 
rent machines purchased, so as to 
enable the experiments to be carried 
on upon a larger scale. It was also 
imagined that an alternating-current 
dynamo would give better results, it 
being claimed that the alternating 
current would keep the mixture of 
coke and lime stirred up about the 
arc. ‘This, of course, was a fallacy, 
the real value in the use of the alter- 
nating-current machines, as compared 
with the original ones built by Mr. 
Willson, lying in that,no commutator 
being required, it was much easier to 
regulate under the varying conditions 
of the arc, and there was an entire 
absence of sparking. which was a 
destructive feature of the original 
dynamo. The alternators are built 
for 1,000 volts, arranged to run 
in parallel, and transformers are 
used to bring the pressure to 
100 volts. The switchboard for 
the dynamos is provided with am- 
meters and voltmeters for each dyna- 
mo, so that the output may be 
accurately determined. From the 
switchboard large cables, capable of 
carrying 1,000 amperes, run to each 
of two furnaces, which are built 
of brick, the dimensions of the 
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furnace being approximately three 
feet square and eight feet high. Each 
furnace is provided with a flue to 
varry off the gases of reduction. In 
the floor of each furnace is a carbon 
plate to which the cables connect, 
this plate constituting one pole of 
the arc. The upper carbon for the 
are consists of six carbons in one 
cast-iron holder, each carbon being 
four inches square in cross-section, 
and 36 inches long and weighing each 
35 pounds. The carbons are raised 
and lowered by means of a chain 
winding on a drum operated by a 
wheel in the dynamo room, so that 
the energy expended in the produc- 
tion of the arc is maintained constant 
during the process of manufacture of 
the calcium carbide. Having thus 
seen the method of producing the 
electricity and its application to the 
electric furnace, we will now pass to 
the process of manufacture of the 
carbide. The carbon used in the 
process: at Spray is Pocohontas coke, 
having a nine per cent ash. ‘The 
coke is conveyed to a hurricane mill, 
where it is ground to a fine powder 
and then put with the lime into a 
revolving mixer, by which it is thor- 
oughly mixed and prepared for the 
electric furnace. Theoretically the 
proportions of lime and carbon neces- 
sary for the production of 100 pounds 
of calcium carbide are 87% pounds 
of lime and 564% pounds of carbon. 
These combine,according to the form- 
ula before mentioned, CAO + 3C 
CAC2 + CO, 37% pounds of carbon 
combining directly with the metal 
calcium forming calcium carbide, and 
1834 pounds combine with the oxy- 
gen of the lime, forming carbon 
monoxide gas, which passes off from 
the furnace. 

Nearly 12%months ago, on May 15, 
1895, at Spray, N. C., with the de- 
scribed plant, the writer, together 
with Mr. George O. Knapp, of Chi- 
eago; Mr. 'T. L. Willson and Major 
Morehead, of Spray, N. C., carried 
on a test to show the actual produc- 
tion of calcium carbide per horse- 
power per day and the volume of 
acetylene obtainable per pound of 
carbide. The coke and lime were 
prepared in the manner described, 
the mixture containing 800 pounds of 
air-slaked lime and 390 pounds of 
powdered coke, making the total 
weight of-mixture 1,190 pounds. Of 
this mixture 180 pounds were un- 
used, leaving 1,010 pounds which were 
delivered to the furnace. The test 
run was for a period of three hours, 
during which the mixture was fed 
into the furnace by shovel as required, 
and the material stoked regularly. 
The current used varied from 900 am- 
peres to 1,200 amperes as extreme 
limits, but being kept very regularly 
at about 1,000 amperes, the voltage 
varying from 90 to 104 at the ex- 
treme and being kept fairly constant 
at 100 volts. Readings were taken 
approximately every 10 minutes dur- 
ing the test, and from 23 readings the 
average showed 1,000 amperes and 100 
volts, or an average consumption of 
energy at the terminals of the furnace 
of 100 kilowatts during the entire run 
of three hours. 

After the current is turned on and 
the arc made, the carbide begins to 
form on the bottom of the furnace 
under the upper carbons in the shape 
of a block, and as it forms it is neces- 
sary to raise the upper carbons to 
maintain the proper arc, the current 
passing from the carbons in the form 
of the are to the carbide below, the 
latter now constituting the other pole 
of the are and conducting the current 
to the plate in the bottom of the 
furnace. The production of the cal- 


cium carbide is by the heat of the 
electric are alone and not by elec- 
trolysis, the temperature of the arc 
being in the neighborhood of 3,500 
degrees to 4,000 degrees Centigrade, 


while that of the ordinary smelting 
furnaces ranges from 1,200 to 1,500 
degrees Centigrade. 

At the end of the run the current 
was cut off, the furnace was allowed 
to cool down and the product and 
unused material removed and care- 
fully weighed. During the produc- 
tion of the carbidesome of the mixt- 
ure is lost by passing up the chimney 
with the gases of reduction, which 
burn with wild sheets of flame, in- 
creasing with their hissing the already 
deafening roar of the immense alter- 
nating-current arc. The weight of 
the calcium carbide actually produced 
in this test was 139 pounds, the 
unused material amounting to 607 
pounds, to which must be added the 


water contained in the lime—165 
pounds—making the totai unused 
material 772 pounds. The weight of 


the mixture delivered to the furnace 
was, as stated before, 1,010 pounds, 
so that the actual weight of mixture 
consumed and lost in the process of 
manufacture of 139 pounds of calcium 
carbide was 238 pounds. ‘The efficiency 
of production, therefore, would be 
the weight of carbide produced divided 
by the weight of mixture used up, or 
139 divided by 238, which gives 58.4 
per cent as the efficiency of production. 

The next step is to calculate from 
the results of the tests the amount of 
carbide produced per kilowatt hour. 
We have seen that the average value 
of the energy expended in the pro- 
duction of the carbide was 100 kilo- 
watts, and that we produced 139 
pounds of carbide in three hours, or 
at the rate 46% pounds per hour. 
Therefore the carbide produced per 
kilowatt hour would be 46% divided 
by 100, which is ;4% pound, or at the 
rate of 11.12 pounds of carbide per 
kilowatt per 24-hour day, or; 8.3 
pounds per horse-power per day of 24 
hours. A sample of this carbide pro- 
duced, weighing 34.1 grammes, was 
then taken and the acetylene gas 
formed by adding water, and the gas 
evolved, measured by means of spe- 
cial apparatus, showed a result of 5.24 
cubic feet of acetylene gas per pound 
of carbide, after making the proper 
temperature and barometric correc- 
tions. 

Having thus seen the quantity of 
calcium carbide produced for each 
kilowatt hour of energy consumed 
and the value of the carbide as a pro- 
ducer of acetylene, we will now take 
up the method of production of acety- 
lene from the carbide and consider 
some of its properties before deter- 
mining the cost of production of the 
carbide. 

Acetylene is produced from the cal- 
cium carbide merely by the applica- 
tion of water, the action being shown 
by the equation CAC2 + 2H20 = 
CAOH20 + C2H2. When the car- 
bide is thus brought in contact with 
the water the acetylene gas is given 
off rapidly, and its presence is distin- 
guished by its very pungent odor, 
somewhat resembling phosphorus. 
When lighted it burns with a deep 
yellow flame, and is extremely sooty, 
but when generated at an even press- 
ure and burned with proper burners, 
designed for the use of acetylene, it 
gives a beautiful white light. ‘The 
acetylene flame so used is exceedingly 
tenacious, and it is almost impossible 
to blow it out, which may be consid- 
ered as an advantage in hotels and 
other places where rural gentlemen 
occasionally take up their abode. 

A simple method of generating 
acetylene from the carbide is to 
take an ordinary chlorine’ gen- 
erator and place within some 
lumps of the carbide, arrange a 
glass funnel so that water may be 
admitted to the interior of the gener- 
ator, connect the generator by means 
of arubber tube toa gasometer, the 
outer tank being partially filled with 
water ; from the gasomete; above the 
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water line another tube connects to a 
gas pipe with a set of burners at- 
tached. Water is then poured gradu- 
ally in small quantities through the 
funnel into the generator and upon 
the carbide. The acetylene gas thus 
generated passes through the tube to 
the inside of the gasometer and lifts 
the gas-holder, the position of the 
latter changing with the quantity of 
gas generated. The gas is then de- 
livered from the holder by means of 
the rubber tube to the piping and 
burners. As the gas is consumed, the 
holder lowers and a fresh supply is 
generated by admitting more water 
through the funnel upon the carbide 
within the generator. 

Another method, which is auto- 
matic in its action, is to partially 
submerge a vessel in water, the vessel 
being open at the bottom and con- 
taining the carbide suspended on a 
screen in the upper part of the vessel. 
The gas is then drawn from above 
the carbide, and as long as it is being 
used the water remains more or less 
in contact with the carbide, but as 
soon as the consumption of gas ceases 
or diminishes, the pressure of the gas 
forces the water downward into the 
lower part of the vessel and away 
from the carbide, thus causing the 
generation of the gas to cease. An 
arrangement similar to this is one 
proposed for country residences. 

Acetylene gas may also be used in 
its liquid form and is prepared by 
decomposing the calcium carbide with 
water in a closed vessel and conducting 
the generated gas under pressure to a 
condenser where it liquefies and is 
then drawn off in tanks for shipment 
and distribution. 

Compared with other gases, acety- 
lene has a very high candle-power. 
Water gas, which is used in nearly all 
the large cities of the United States 
for illuminating gas, when burned at 
the rate of five cubic feet per hour, 
gives from 20 to 25 candle-power, 
while acetylene, when burned at the 
rate of five cubic feet per hour, gives, 
according to most observers, 240 can- 
dle-power, or approximately 10 times 
the illumination of water gas. 

The temperature of the acetylene 
flame is low as compared with that of 
water and coal gas—Professor Lewes 
placing the temperature of the acety- 
lene flame at 1,000 degrees Centigrade, 
and the coal gas flame at 1,360 
degrees Centigrade. It has been stated 
by Professor Crafts, of the Massachu- 
setts Institute of Technology, that 
the true relation of the temperature 
of the present commercial illuminants, 
when giving the same candle- power, is: 
Incandescent light, one; acetylene, 
three, and water gas, nine, showing 
that the incandescent Jamp gives off 
the least amount of heat per candle- 
power, while acetylene gives three 
times that of the incandescent lamp 
and one-third that of water gas. 

Many experiments have been made 
by noted scientists and investigators 
to determine the poisonous qualities 
of acetylene gas. Guinea pigs, dogs 
and other small animals have been 
made martyrs to science and sub- 
jected to mixtures containing car- 
bonic oxide, which is the poisonous 
constituent of ordinary illuminating 
gas, and after their death their blood 
has been examined and the amount 
of carbonic oxide absorbed by the 
blood determined. Grehant made 
comparisons of carbonic oxide and 
acetylene, to determine their relative 
poisonous qualities, upon dogs. In 
bis experiments he used 20 per cent 
of oxygen in his mixtures, so as to 
prevent the animals death by suffoca- 
tion. He added enough Paris illumi- 
nating gas, which contains seven per 
cent carbonic oxide, so as to give one 
per cent carbonic oxide in the mixt- 
ure. The dog showed signs of suf- 
fering after three minutes, and in 10 
minutes the dog was very sick, and 
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his blood showed 27 volumes in 100 
of carbonic oxide. Another dog was 
subjected to a mixture containing 20 
per cent oxygen and 20 per cent 
acetylene, and the dog breathed with- 
out inconvenience for 35 minutes. 
Upon examination, his blood showed 
10 per cent acetylene, less than one- 
fiftieth of the rate of absorption of car- 
bonic oxide. The mixture contained 
much more acetylene than that to 
which a person could be subjected in 
the use of acetylene as an illuminant, 
since a leak of the gas would produce 
an explosion in the room of a dwell- 
ing house before the percentage of 
acetylene mentioned were attained 
in the atmosphere. Similar experi- 
ments were carried on by Brociner, 
Berthelot and Claude Bernard, and 
the conclusions of the best authorities 
indicate that acetylene, when pure, is 
not poisonous. Berthelot has pointed 
out that the old method of prepara- 
tion of acetylene by means of acety- 
lide of copper may contaminate the 
gas with hydrocyanic acid and thus 
render it poisonous. 

Having seen how the calcium car- 
bide and acetylene are made, and hav- 
ing considered their properties, the 
question now before us is the cost of 
producing them. The results of the 
tests made at Spray, and before de- 
scribed, show that 8.3 pounds of car- 
bide is produced by each electrical 
horse-power in one day, or .463 pound 
per kilowatt hour; also, that the effi- 
ciency of production was 58.4 per cent. 
Experience at Spray shows that the 
carbons used as electrodes last about 
70 hours with the same amount of 
energy as used in this test. The cost 
of these carbons is $2 each, which 
approximates six cents per pound, or 
.18 cent per kilowatt hour. The cost 
of lime I have put at $5 per ton, and 
coke at $2.50 per ton, these figures 
being about the average prices for 
these materials of good quality, and 
considerably less than the actual cost 
of them at Spray. The question of 
the cost of electrical energy is the all 
important one, so that I have taken 
the Niagara price of $20 per electrical 
horse-power per year of 8,760 hours, 
considering this to be the lowest com- 
mercial price obtainable at the present 
time, and one which offers no ques- 
tion as to its accuracy, it being one 


which is absolutely tangible. The 
estimate is further based on the 


assumption that the carbide plant is 
to be operated at full load 24 hours 
per day and 365 days each year, so 
that the actual cost per electrical 
horse-power hour of energy consumed 
may not exceed $20 divided by 
8,760, which is .238 cents, or .317 
cents per kilowatt hour. With this 
data as a basis, the cost of producing 
one ton of calcium carbide at Niagara 
Falls, in a plant having ten 200-kilo- 
watt furnaces producing 10 tons of 
carbide per day, would be as follows: 









POWER. 
4,320 kilowatt hours at .317 cents per kilo- 
Watt hour......-sseeesees becieenee eoccvece $13.69 
MATERIALS. 

2,085 pounds of lime at $5.00 per ton. see 5.21 
1,839 pounds of coke at $2.50 per ton....... 1.67 
CARBONS. 

Carbons for 4,320 kilowatt hours at .18 cent 
per kilowatt hour.......csees.seccsscseeees 7.78 
SUPERVISION AND LABOR. 
Operating two shifts 12 hours each: 
1 superintendent at $5................ $5.00 
1 chemist at $4....... 4.00 
2 foremen at $2.50.... 5.00 
10 reguiating men at $1. 10.00 
6 furnace men at $1.50.. 9.00 
2 grinders at $1.50 + 8.00 
6 laborers, handling and grindin 
and mixing at $1.50 .. ........... 9. 
$45.00 
Labor yd ee ect ° 4.50 
Cost of barrels and preparing carbide for 
shipment ............++ Cocccceseses coesece 1.00 
$33.85 
Interest at six per cent on $25,000, the 
investment ni to erect the 
factory, furnaces, crushing and 
mixing machinery, apparatus for 
handling and regulating........... . $1,500 
Depreciation on $25,000, at5 percent. 1,250 
Taxes at $10 per 1,000................ 250 
Insurance at $3 per 1,000 ............ 7 84 
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Cost of production at Niagara............... = $34.69 
Freight from Niagara to New York. Phila- 
delpbia, Boston or Chicago, at 15 cents 
POP TOP POMIEE,. oc ccccccvcccecsocecsccccosee 3.00 
$37.69 

This estimate of cost per ton of 
calcium carbide is intended to repre- 
sent the cost of manufacture to a 
large gas company operating in New 
York, Boston, Philadelphia or Chi- 
cago, with its calcium carbide works 
at Niagara, and whose business would 
be to produce acetylene from the car- 
bide in the city where the gas is to be 
used and to distribute it to its cus- 
tomers through its existing mains. It 
is not intended to represent the cost 
cleared off its books of any corpora- 
tion or firm whose sole business would 
be the manufacture of calcium car- 
bide for the market, for to cover that 
case we must add to the above esti- 
mate the cost of general expense, in- 
cluding administration, royalties and 
selling expenses, which of necessity 
would be equal to a large percentage 
of the factory cost as given. Let us 
then consider the value of acetylene 
to the gas companies in large cities. 
In many articles and circulars treat- 
ing of this question it has been cus- 
tomary to place the actual cost of 
acetylene as produced from the car- 
bide, taking the factory cost of the 
carbide as a basis, against the selling 
price of illuminating gas at $1 per 
1,000 cubic feet. This, of course, is 
not a fair comparison and is very mis- 
leading. Believing that the only fair 
way to consider the relative value of 
acetylene and water gas is to compare 
them upon the basis of cost per can- 
dle-power hour in the holder, and 
assuming that the cost of distribution 
is the same in each case, I will treat 
the question on that basis. 

We have seen from the results of 
the tests at Spray that for each pound 
of carbide we obtained 5.24 enbic feet 
of acetylene, or 10,500 cubic feet per 
ton; therefore, the cost per 1,000 
cubic feet of acetylene would be one- 
tenth the cost of one ton of calcium 
carbide. The candle-power of acety- 
lene being placed at 240 for each five 
cubic feet of gas,and the candle-power 
of water gas in the large cities at 25 
for each five cubic feet of gas, it will 
be seen that the candle-power of 
acetylene is 10 times that of water 
gas per 1,000 cubic feet, and, there- 
fore, the cost of acetylene giving the 
same candle-power as water gas would 
be equivalent to water gas at a cost 
per 1,000 cubic feet equal to one-one- 
hundredth of the cost per ton of 
calcium carbide. For example, if the 
calcium carbide costs the gas company 
$100 per ton, then the cost of acety- 
lene gas in the holder will be equiva- 
lent to 25 candle-power, water gas 
costing $1 per 1,000 in the holder. 

The present average cost of illumi- 
nating gas in the holders of the large 
gas companies approximates 30 cents 
per 1,000 cubic feet, while the cost 
of acetylene gas in the holder, with 
calcium carbide at $37.69 per ton, 
would be equivalent, light for light,to 
illuminating gas at 3775 cents per 
1,000 cubic feet, making the cost per 
candle-power hour of pure acetylene 
approximately 20 per cent higher than 
that of ordinary illuminating gas. If 
acetylene were mixed with air and 
distributed, the cost would be less. 
This has been done in an experimental 
way, using 60 per cent acetylene and 
40 per cent air, but the advisability 
of acy to distribute such a 
mixture through a system of mains in 
a city for commercial use is exceed- 
ingly questionable, owing to the risk 
of the mixing being improperly done 
and the quantity of acetylene falling 
to such a percentage as to form an 
explosive mixture. 

t has been suggested that the cost 
of distribution, as well as the cost of 
mains and maintenance, which con- 
stitute a large portion of cost in the 


lighting industry, might be saved by 
the use of liquid acetylene, put up in 
cylinders and delivered to the stores, 
residences and offices, so that the con- 
sumer might generate his own gas as 
required. It appears to the writer 
that this method is an entirely im- 
practicable and uncommercial one, 
as there are almost insurmountable 
objections to be overcome. Neither 
the average business man nor the occu- 
pants of a residence wish to be both- 
ered with the care necessarily attend- 
ant upon the use of the cylinders 
of acetylene. It would be necessary 
either to have two cylinders ready for 
service or to have a second one placed 
in service before the first one was 
exhausted, and in all probability the 
busy man would find himself in dark- 
ness at the time when he most needed 
the light, owing to the fact that he 
had neglected to renew his cylinder. 
The pressure of the gas in these cylin- 
ders is from 600 to 700 pounds, so 
that it is necessary to use a reducing 
valve which will give a pressure of 
one ounce. ‘I'he same valve which is 
used with the Pintsch system of rail- 
way lighting is employed, but this, in 
all probability, would not be kept in 
condition by the ordinary householder 
or storekeeper, and the consequence 
would be that the full pressure might 
be impressed upon the pipes, and in 
case this were prevented by the use 
of an auxiliary safety valve, then 
every failure of the reducing valve 
would allow all the gas to escape and 
be lost. The use of acetylene cylin- 
ders would increase the danger in case 
of fire, since the gas would escape 
should the cylinders become heated, 
and explosions of the mixture of acet- 
ylene gas and air would possibly 
follow. After considering the many 
inconveniences and dangers in the 
use of liquid acetylene in the business 
and residence district of the large 
cities, it leads the writer to believe 
that acetylene, to be commercially 
successful, must be delivered to the 
customers in the form of gas through 
a system of mains. as is done now 
with ordinary illuminating gas. Liquid 
acetylene should find a field in the 
lighting of country estates, railway 
trains, and for use in carriage, bicycle 
and locomotive head lamps, and in 
isolated places where distribution by 
mains is not possible. 

When acetylene was first brought 
forward to be used commercially, it 
yas expected that the gas companies 
might still maintain their existing 
gasworks and use acetylene to enrich 
their gas and furnish a 25-candle- 
power flame as formerly, but at a 
much less cost. Experiments have 
shown, however, that, although coal 
gas may be enriched by acetylene, 
water gas is not susceptible to enrich- 
ment by it. Water gas, which is 
furnished in nearly all the large cities, 
has little illuminating power of its 
own, is now treated with petroleum, 
and it is only when enriched to a 
certain candle-power that acetylene 
may be mixed with it without losing 
its candle-power, so that we can not, 
as at first supposed, substitute acety- 
lene for petroleum and use it eco- 
nomically as an enricher of low 
candle-power water gas. 

It has been suggested that the 
mannfacture of calcium carbide might 
be carried on by the central station 
electric lighting companies as a by 
product, furnishing the energy neces- 
sary for its production during the 
hours of light load upon the lighting 
system, thus bringing the load curve 
of the station nearer to a straight 
line and thereby improving the 
economy of the station operation. 
It will be readily seen from the 
figures given in the estimate of the 
cost of producing the carbide that 
the cost of power is a very important 
factor, and if we increase the cost 
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given, of $20 per horse-power per 
year, we will correspondingly increase 
the cost of the carbide. From ex- 
perience with the cost of operation 
of the largest central lighting sta- 
tions in this country, the writer can 
safely state that the absolute cost 
of fuel alone in the most economically 
operated lighting station of the most 
modern type of multiple expansion 
condensing plant averages .3 of one. 
per cent per kilowatt hour, or ap- 
proximately $20 per horse-power per 
year continuous service, while the 
total cost of generation in the sta- 
tion would average over double that 
amount. In the average of the large 
central stations the generating cost 
at the switchboard, without distri- 
bution and general expenses, approxi- 
mates one cent per kilowatt hour, 
which is about $65 per horse-power 
per year, and in the smaller stations 
using steam, double that amount. 
It is obvious then that we may not 
hope to use our present central sta- 
tions during minimum hours for the 
manufacture of calcium carbide as a 
by-product while the cost of power 
in our stations remains as it is at 
present, and the amount of power 
required for the production of car- 
bide so excessive as the cost of its 
production by the central station 
would be prohibitive. It would be 
much better and more economical 
for the central station manager to 
sell his electrical energy through the 
incandescent or are lamp at the same 
price per kilowatt hour than to use 
the energy for the production of 
carbide, since the cost per candle- 
power hour would be less when the 
electrical energy is converted into 
light directly through the incandes- 
cent and are lamps than through 
calcium carbide and pure acetylene, 
assuming the cost of distribution and 
general expense to be the same in 
each case. ‘lake, for example, car- 
bide at $40 per ton, which means 40 
cents cost per 5,000 candle-power 
hours of acetylene gas in the holder, 
or 125 candle-power hours for one 
cent. Compare with this electrical 
energy at the switchboard at two 
cents per kilowatt hour. For each 
kilowatt hour generated we obtain 
twenty 50-watt incandescent lamps, 
each giving 16 candle-power, making 
a total of 320 candle-power hours per 
kilowatt hour, or 160 candle-power 
hours for one cent, which is 28 
per cent more canJle-power for the 
same expenditure of money by the 
use of the incandescent lamp directly 
as a converter of electrical energy 
into light, as against the conversion 
by means of carbide of calcium and 
acetylene. 

If we take the case of the arc lamp 
and add to the cost of the electrical 
energy 1.5 cent per kilowatt hour for 
varbons, trimming and lamp repairs, 
making the total cost 35 cents per 
kilowatt hour, we find it still more 
advantageous. Assuming a 500-watt 
arc lamp gives 1,000 candle-power, 
we have 2,000 candle-power hours per 
kilowatt hour, or 575 candle-power 
hours for one cent, which is 4.6 times 
the illumination for the same money 
as compared with pure acetylene gas. 
Taking the cost per kilowatt hour at 
the switchboard in the large central 
stations, we obtain 320 candle-power 
hours for one cent, which is 156 per 
cent more candle-power for the same 
expenditure of money by the use 
of the incandescent lamp directly 
as a converter of electrical energy 
into light, as against the conver- 
sion by means of carbide of calcium 
and acetylene. By means of the arc 
lamp, on the basis of cost of one cent 
per kilowatt hour for electrical energy 
and 1.5 cent per kilowatt hour for 
carbons, trimming and lamp repairs, 
we obtain 800 candle-power for one 
cent, or 6.4 times the illumination for 
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the same money as compared with 
pure acetylene gas. 

From these deductions and consid- 
erations, gentlemen, it may be con- 
cluded, in the light of our present 
knowledge, and upon the basis of the 
estimated cost of production of the 
calcium carbide, that acetylene gas 
should not drive the incandescent and 
arc lamp from the lighting field, 
neither should it make such inroads 
“on the electric lighting business as to 
materially affect the earnings of exist- 
ing central station companies, for 
after all acetylene is a gas and burns 
with a naked flame, and the use of 
incandescent and are lamps has 
steadily increased year by year, not 
because of their cheapness, but because 
of their infinite superiority as illumi- 
nants over any gas flame yet developed. 
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PERSONAL. 
Mr. Henry C. Seaman, civil and 
consulting engineer, has opened an 
office at 40 Wall street, New York. 


Mr. R. H. Read, a well known elec- 
trical patent lawyer of New York 
city, bas removed his offices from 39 
Cortlandt street to 44 Broad street. 


Mr. W. Worth Bean, of St. Joseph, 
Mich., writes an interesting article to 
the Hvening Press, of his city, giving 
facts and figures against municipal 
ownership of electric light plants. 


Mr. W. J. Morrison is now general 
agent for the Ball Electric Light 
Company, of New York city. He 
expects to devote his time and talents 
to advancing the interests of this 
company. 

Among the visitors to the ELeEc- 
TRICAL REVIEW office the last week 
were Mr. F. M. Laughlin, treasurer 
of the Solar Carbon Manufacturing 
Company, Pittsburgh; Mr. W. For- 
man Collins, of the Western LZlec- 
trician, Chicago; Mr. R. C. Jackson, 
of the Railway Mail Service, New 
York; Mr. Adolph Miiller, of the 
Ttidor Storage Battery Ccmpany, of 
Germany; Prof. John P. Barrett and 
S. F. B. Morse, of Chicago: W. R. 
Brixey and Timothy W. Sprague, of 
New York. 
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The New Offices of the Standard 
Paint Company. 


As before announced in_ these 
columns,the Standard Paint Company 
has been compelled to take much 
larger and more commodious rooms 
at 81-83 John street, New York. The 
energetic staff of the company is now 
located in very comfortable quarters. 
President Ralph L. Shainwald occu- 
pies the very pleasantly arranged and 
furnished second floor, front, and 
various other departments with their 
chiefs are located on the same floor. 
Mr. Frank S. De Ronde, the general 
sales agent of the company, whose 
energy and enterprise has done so 
much to insure the solid success of 
the company, is located on the first 
floor adjoining the business offices. 
Large warerooms and excellent facili- 
ties for handling and shipping goods 
complete the very excellent arrange- 
ments for handling the large business 
of this company. ‘The ELEcTRICAL 


REVIEW congratulates the Standard 
Paint Company on its splendid busi- 
jess and successful management. 
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THE EVOLUTION OF THE ARC LAMP. 
(Concluded from page 261.) 

or slipping by, whether the lamp be 

shunt or differential. 

I quote from a recent article by 
Alex. Dow, of Detroit : ‘‘In the plant 
I operate, analysis of the ‘outs’ for 
two months showed that lapping was 
responsible for too much of the total 
trouble. We were running with 74-inch 
carbons in both holders. We changed 
to 54-inch uppers, retaining the ;,- 
inch lowers. Result for four Winter 
months’ operation of 1,480 street arcs 
is just one ‘out’ by lapping.” Mr. 
Dow is ahead of the lamp he tried to 
fix. He neglected to state that he 
was compelled to break his 35-inch 
carbons off so that the weight would 
be no more than a ;4,x12. This lamp 
was not designed on evoluted ideas. 
A heavier weight in the upper carbon- 
holder would position the armature in 
a different plane as regards the oper- 
ating magnet. 

The double-carbon lamp has out- 
lived its usefulness. It filled a gap 
for a few years. Its only recom- 
mendation is: that it will burn all 
night long. Its drawbacks are nu- 
merous. More mechanism is required 
—two carbon rods with two sliding 
contacts. The arc is struck well 


up near the top of the globe at 
one side—not in the center—and 


travels downwards. ‘This causes an 
uneven heating of the glass, which 
results in globe breakage, especially 
in severe climates. I have known a 
number of superintendents who 
always took the precaution to crack 
their globes with a soldering-iron be- 
fore putting on; then, by putting on 
a net, the unequal expansion and con- 
traction were overcome. 

The globe question is a troublesome 
one at best. The globe should be 
fastened on without screws; ‘trim- 
ming should be done without touch- 
ing or lowering the globe and the 
globe should be cleaned without re- 
moval. If this can be done (and it 
can be), a bill from the globe manu- 
facturer should be a matter for investi- 
gation. 

Never losing sight of the fact that 
the function of an are lamp is to dif- 
fuse light as much as possible and in 
every direction possible, any unneces- 
sary opaque substance which is inter- 
posed between the are and the sur- 
rounding space to be illuminated 
shows a defect which is simply mon- 
strous. With one pair of carbons 
burning 16 hours we need have only 
one single arm of small cross-section, 
reaching down to sustain the globe- 
holder. The shadow from this arm 
can be thrown directly against the 
pole or building, leaving absolutely 
unobstructed light for the street. 
We can arrange the trimming to be 
done quickly and without touching 
the globe. The globe can be cleaned 
without removing. 

It is a very noticeable fact that 
those who have had the most intimate 
acquaintance with arc lamps, and have 
operated practically the largest light- 
ing stations for the longest time, are 
the men who are the most eager to 
hear of a lamp constructed on new 
principles. 

The West Side Park, Chicago, is 
about purchasing a large arc lighting 
plant—one of the largest ever installed 
at one time. ‘They want 750 arc 


lamps. The specifications drawn by 

their engineer, Mr. Foree Bain, 
3 - ry 

reached me a few days since. They 


are sufficiently unique to be preserved. 
His idea, I think. is new. He asks a 
number of questions. The bidder is 
to answer these questions on blanks 
furnished, said answers to form the 
guarantees of the bidders. 

These specifications read as follows: 

Single or double carbon ? 

Size of carbons? Upper 


Cross-section ? 

Market price of such carbons per 
1,000 ? 

Length of time the lamp will burn 
with one trimming, in circuit of 9.6 
to 10 amperes, and a difference of 
potential of 45 to 50 volts at termi- 
nals of lamps ? 

With 6% amperes and 45 volts ? 

Will the lamp burn at a practically 
constant voltage of 45 to 50 volts 
while the current may be changed 
from 9.6 amperes to 62 amperes? 

If not, what range do you guar- 
antee? 

In stating guarantees above, do you 
refer to the use of plain or plated car- 
bons? 

State make of carbons referred to. 

If such carbons are covered by 
patents, making them a monopoly, 
state price per 1,000 you hereby guar- 
antee they will not exceed for a period 
of five years from date hereof. 

By what means are the carbons 
adjusted to a coaxial position ? 

By what means are they main- 
tained in a position coaxial with 
regard to each other ? 

What is the extreme length of lamp ? 

What is the weight of lamp with 
globe, trimmed and hung ready for 
operation, with hood and hanger 
board, if such be necessary ? 

How many side rods for supporting 
the globes and negative carbons ? 

Diameter of each intercepting the 
rays from the arc ? 

Length ? 

Is it necessary to remove or disturb 
the globe when trimming the lamp ? 

Does your lamp require a special 
globe ? 

If so, at what price do you guaran- 
tee they will not exceed for a term of 
five years from date ? 

Of what material is the jacket or 
case composed ? 

How removed for inspecting the 
operating mechanism ? 

Is the lamp shunt or differential ? 

After the arc is struck, is the 
series coil retained in circuit ? 

Is its responsive mechanism in con- 
tinuous active motion ? 

What is the electrical resistance of 
the series coil and its connections ? 

What is the resistance of the shunt 
coil ? 

Of what size wire is it composed in 
decimals of an inch ? 

How many active pivotal joints in 
operative mechanism ? 

How many springs in the lamp ? 

How many variable adjusting de- 
vices are there in the lamp ? 

Are they sliding or pressure ? 

Of what metal composed ? 

Maximum current carried ? 

Can they be readily replaced ? 

Will the automatic cut-out re-estab- 
lish the are when the carbons come 
together ? 

Within the limit of what number 
of volts can the cut-out be adjusted to 
positively operate ? 

If a double lamp, what is the 
difference of voltage between two 
pairs of carbons when in normal 
operation? 

Is any resistance cut into the main 
circuit when the lamp automaticaily 
cuts out? 

How many ohms? 

What is the form of cross-section 
of the carbon-feeding rod? 
How is the circuit 

through the rod? 

What is the area of surface contact 
of the clutch with the rod in decimal 
of square inch ? 

What is the voltage and current at 
which the lamp is best adapted to 
operate? hs 

State the maximum and minimum 
voltage between which the lamp will 
operate and feed in practical service, 
during a period of six months. 

Mention any special features of 
your lamp. 


completed 
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The man who could ask those 
questions is hunting for an arc lamp 
different from the ordinary. They 
show that he has fought and bled 
with a multiplicity of spools, springs, 
rods, sliding contacts, lapping car- 
bons, broken globes and rusty sheet- 
iron cases, and that he has lived 
within the dark shadows thrown by 
the old-style lamps, and gazed for 
years upon landscapes marred by the 
contours of the arc lamps of the period 
of 1875 to 1895. 


—— emo —— 


TELEPHONE NEWS AND 
COMMENT. 


Erie Telegraph and ‘Telephone 
Company made a net gain of 3.2 
subscribers in April, making the gain 
for the first four months of the fiscal 
year 1,005. ‘Total number connected 
May 1, 19,596. 





The annual meeting for the elec- 
tion of directors was held last week 
by the stockholders of the Interna- 
tional Bell Telephone Company (Lim- 
ited) at 3% Liberty street, New York. 
The following were elected : Samuel 
D. Babcock, Gardiner G. Hubbard, 
Louis A. Von Hoffmann, Richard A. 
McCurdy, Charlton T. Lewis, Elisha 
S. Converse, William Mertens, How- 
ard S. Randall and Louis A. The- 
baud. The company’s business is all 
done abroad. 





The Western Telephone Construc- 
tion Company, of Chicago, during 
the past week closed what is claimed 
to be the largest single contract for 
a telephone exchange equipment ever 
made. ‘The contract covers nearly 
7,000 telephones and switchboard 
equipment to match. ‘This equip- 
ment is for w large American city, 
the location being still kept secret. 
It is asserted that this system will 
demonstrate a central office system of 
great superiority. It is the invention 
of Mr. J. E. Keelyn, president of the 
company, and only requires the num- 
ber of drops and jacks to correspond 
with the number of subscribers’ lines. 





The Telephone Construction Com- 
pany, 35-37 Frankfort street, New 
York city, is a comparatively young 
company, which has entered the field 
with the view of doing telephone con- 
struction work to the exclusion of 
telephone manufacturing. Since the 
company has been in existence it has 
installed quite a number of telephone 
plants, and some of the plants recently 
completed are those in the Hoffman 
House, New York, the drygoods house 
of Koch & Company, Sullivan, Drew 
& Company, and installations in the 
Fleischman’s yeast establishment and 
the mauufacturing building of J. W. 
Goddard & Company. This company 
states that it has special patents 
for interior wirirg now pending. 

sito cai 


KIND WORDS. 


A VALUABLE JOURNAL. 
To THe Epiror oF ELEecTricaL REVIEW : 

I am no practical electrician, but I 
read your journal regularly. I find 
it very valuable in keeping me posted 
on things electrical and what is new 
in the electrical world. I experiment 
occasionally. I think your journal 
is as important in my library as any 
published. Hoping you will always 
have lots of subscribers, etc., I am, 

Yours respectfully, 
EK. D. SHEINER. 
May 13. 
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The Mechanical Stoker Exhibited 
at the Exposition. 

Of the many exhibits for the boiler 
roomer, perhaps none attract more 
ittention at the Exposition building, 
n New York, than the American 
inderfeed mechanical stoker, which 
by ‘Mr. Chas. G. 
Stoddard, vice-president and treasurer 
f the American Stoker Company, of 
Dayton, Ohio. During the past few 
ears a number of types of stokers 


is being shown 





Fie. 


ave been on the market, but it has 
emained for this company to perfect 
nd simplify the machine for practi- 
al use. ; 
The illustration No. 1, from a 
hotograph, shows a front view of an 
istallation of tubular boilers equipped 
ith the stoker. 
The fuel is carried by the conveyer 
r *‘ worm ” into the stoker bed and is 
ien evenly distributed by the action 
the tapered conveyer, depositing 
1 equal amount of fuel at the ends. 
he worm is driven by a ratchet. 
heel and prawl, which are in turn 
‘iven by the mechanism extending 
front of the boilers. The feeding 
the coal being continuous, the fire 
in a state of constant agitation, 
owing the free mixture of air and 
dering large clinkers impossible. 
The non-combustible in the fuel is 
adually pushed to the side of the 
rnace and is taken out in small vit- 
fied clinkers, leaving no ashes. It 
claimed that the absence of smoke 
d ashes is indicative of perfect com- 
istion. 
The illustration, No. 2,is a rear-end 
ew of the tubular boiler and No. 3 
from a sectional drawing, showing 
lateral construction and opera- 
m. 
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-n Enlarged Plant for a Tele- 
phone Manufacturing Company. 


The Phewuix Interior Telephone 
ompany has removed from the old 
iarters, at 131 Liberty street, New 
.ork, and has established commodi- 
salesrooms and offices at 157 
‘reenwich street, near Liberty street, 
ind a large manufacturing plant at 
108 Greenwich street. This company 
has rapidly become one of the most 
substantial .of the independent com- 
panies manuofacturing telephones, 
and this material enlargement of 
facilities is an indication of their 
progress. 


us 





ELECTRICAL REVIEW 


A Chance to Get Good Machine 
Tools Cheap. 


The Garvin Machine Company, of 
New York, expect to occupy their 
new factory and salesrooms, at the 
corner of Spring and Varick streets, 
this city, about June 1. .They tell us 
that they will equip their new plant 
throughout with new and improved 
machinery of best makes, and that 
they now have for sale a very large 
stock of good second-hand tools, 


1.—AMERICAN STOKER APPLIED TO TUBULAR BOILER. 


which they desire to sell at very rea- 
sonable prices before removal. 

They have issued a list of these 
tools, which they designate List No. 
17 E, showing engine lathes, planers, 
shapers, drill presses, milling ma- 
chines, screw machines, gear cutters, 
presses, shears, grinding and polish- 
ing machines and many other miscel- 





Double-Crank Cutting Press for 
Large Armature Disks. 


The accompanying cut shows a 
press especially adapted for cutting 
out large armature disks, which has 
been introduced by the Ferracute 
Machine Company, of Bridgeton, N. J. 
They make a great variety of presses 
in all sizes, from 34 inches up to 100 
inches between columns, and with 
both square, oblong and round beds, 
and they are built from both heavy 
and light patterns, and with and with- 
out gearing, as required for various 
kinds of work. There are about 120 
sizes of these presses all told, and they 
are all carefully and accurately fitted 
up with an improved form of auto- 
matic steel clutch, new form of adjust- 
ment for the ram, treadle lock, safety 





Fig. 2—Enp VIEW OF STOKER IN 


POsITION. 
lock, self-oiling device for flywheels, 
etc. 

The dies generally used in these 
presses are arranged so they will cut 
the armature disk blank in plain cir- 
cular form, with center hole and 
notch, and the teeth in the disk are 
afterwards cut in a special indexing 
machine, which is adjustable for va- 


DovusLeE-CRANK CuTtTinG Press For LARGE ARMATURE Disks. 


laneous tools. This is an opportunity 
for all who need such tools. List 17 E 
will be sent free to all applicants. 





A Faithful Servant. 
Mr. George Warren, who was for 
34 years in charge of the telegraph 


department attached to Queen Vic- 
toria’s household, died recently in 
England. 


rious numbers and sizes of teeth, and 
for all sizes of disks from three inches 
to 36 inches in diameter. 

The Ferracute company have an 
exhibit of their presses at space 
G_ 152, north side, at the New York 
Electrical Exposition, and show their 
indexing and also their cutting and 
punching machines running with 
motors and with dies set in presses. 
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They make a specialty of presses and 
dies for electrical work, and have 
furnished outfits to many of our 
largest manufacturers. The press 
shown is known as SG 31, the weight 
of it being 6,300 pounds ; distance be- 
tween columns, 34 inches; hole in 
bed, 16x24 inches; size of flywheel, 
40 inches; weight of wheel, 1,100 
pounds. Further information about 
this press and various other presses 
will be found in the handsome cata- 
logue issued by the Ferracute company. 
cxnnmmniggiiiipamnae 


ELECTRIC LIGHT FLASHES. 


The office of the Municipal Elec- 
tric Light Company, of Brooklyn, 
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3.—SipE ELEVATION OF AMERICAN 
STOKER AND TUBULAR BOILER. 


N. Y., has been removed from 
126 Broadway to 208 Broadway. 


The war in Cuba has made such 
hard times in Havana that nearly 
every one is too poor to pay gas or 
electric light bills. Shares of the 
Havana Consolidated Gas and Electric 
Light Company have sold for six 
cents on the dollar. 


The earnings for April of the Edi- 
son Electric Illuminating Company 
of New York, inclusive of the high 
tension systems, were as follows: 


1896 1895 Increase. 
Gross, $180,110.64 $163,410.74 $16,699.90 
Net, D584 30 77,685.75 12,898.55 
Gross,4 months, 777,670.05 712,452.28 65,217.77 
Net, 4 months, 399,368.68  342,58225 56,786.43 


A company has been organized in 
Chicago, with a capital stock of 
$100,000, to exhibit in all the im- 
portant cities of the country, Canada, 
Mexico and Europe the workings of 
X rays. Negotiations are now under 
way to open exhibitions in New York, 
Boston, New Orleans, San Francisco 
and intermediate cities. 


The contract which the Electric 
Storage Battery Company, of Phila- 
delphia, has made with the Hartford, 
Ct., Electric Light Company, pro- 
vides for one of the largest individual 
installations in the country. ‘The 
battery will have a capacity of about 
2,500 horse-power hours. It will 
operate on the three-wire Edison sys- 
tem and will be charged froma station 
1L miles distant. The work is ex- 


pected to be completed before 
Autumn. 
—— 
Electric Locomotives. 


The third electric locomotive for 
the Baltimore & Ohio belt line tunnel 
arrived in Baltimore last week. 
Master Mechanic Hill, of the Penn- 
sylvania Railroad, is quoted as saying 
that inside of five years the greater 
part of the entire Pennsylvania Rail- 
road system will be operated by elec- 
tric locomotives. 
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Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
the ELECTRICAL 


department in 


REVIEW. 





Electric Light and Power. 

Cuester, Pa.—The Beacon Elec- 
tric Light Company has signed a con- 
tract for lighting this city for the 
next five years, and will build a plant. 

Eurauta, ALtA.—H. W. Veazy & 
Son have secured the contract to build 
the electric light plant. 

Evkuart Lake, Wis.—The Plym- 
outh Water, Light and Power Com- 
pany has asked for franchise to set up 
and maintain poles, wires, etc., for 
furnishing electric light, heat and 
power for this village. 


LANCASTER, Mass.—It is said that 
a new electric light company will be 
organized and a light placed on 
Mount Washington the coming Sum- 
mer; the electricity to come from the 
big plant at Niagara Falls. 

ABBEVILLE, 8S. C.—Wyatt Aiken 
may be addressed for information 
concerning construction of an electric 
light plant. 

Berkey, VaA.—The Berkley Elec- 
tric Light and Power Company will 
add new machinery to its plant. 

BLANCHESTER, On10-—Owen Brown, 
clerk, can give information concern- 
ing construction of electric light 
plant, for which $30,000 in bonds 
will be issued. 

WHITEHALL, Micu. — A $5,000 
electric light plant will probubly be 
established. 

IRVINGTON, Inp.—C. B. Clark, 
clerk, can give information concern- 
ing erection of municipal electric 
light plant. 

LOWELL, Mass.—Work of erecting 
the municipal lighting plant has been 
commenced, and will be rapidly 
pushed to completion. 

LEwIstown, Pa.—Lewistown Gas 
Light, Heat and Power Company has 
been incorporated by S. B. Weber. 
Capital stock, $22,000. 

THREE OAKES, Micu.—Steps are 
being taken to establish an electric 
light plant. 

WASHINGTON, D. C.—The Poto- 
mac Electric: nd Power Company has 
been granted permission to extend its 
lines, and to operate them for light, 
heat and power purposes, 

Ottvia, Minn.—An electric light 
plant will probably be constructed. 


MILLVILLE, Mass.—An incandes- 
cent light plant is being installed 
in the new fire station. 


ELECTRICAL REVIEW 


New Electric Railways. 

JERSEY City, N. J.—It is said 
that there is a plan to build a new 
trolley line which would eventually 
connect Newark and Paterson by a 
direct road. 

E.yr1a,On10—The Lorain County 
commissioners have granted T. Y. 
McCray, Nelson Ozier, B. F. Platt 
and T. R. Martin a franchise to build 
an electric road from the Ashland 
County line to Wellington, Ohio. 

CuicaGo, Itt.—The West Taylor 
street cars will be operated by electric 
power in a few days. 

Nives, Micu.—An electric railroad 
will be built soon from South Bend 
to Benton Harbor, running through 
Niles, Buchanan and Berrien Springs. 

Boston, Mass.—The street railway 
committee reported a bill to incor- 
porate Samuel L. Minot and others 
as the Barnstable County Street Rail- 
way Oompany. The capital is $100,- 
000. 

Taunton, Mass.—The Taunton 
& Brockton Street Railway Com- 
pany has been incorporated. Capital, 
$100,000, with authority to issue 
$100,000 bonds. 

SOUTHBRIDGE, Mass.—The con- 
tract for building the Southbridge 
& Sturbridge street railway has 
been awarded to the Worcester Con- 
struction Company. The contract 
for constructing the car house has 
been awarded to O. J. Aldrich, of 
Southbridge. 


Fatt River, Mass.—A railroad 
is being built from Braley’s station, 
on the New Bedford road, to Quitta- 
cus pond in Lakeville for the benefit 
of the New Bedford waterworks. 
The cars will be run by electricity 
and will be used entirely for freight. 
A new and large reservoir is to be 
built in the northwestern portion of 
the city for an additional water sup- 
ply. 

Corry, Pa.—An electric street 
railway system is to be established 
here. 


GREENBUSH, N. Y.—Local capi- 
talists are canvassing the project of 
building an electric railway from this 
place to Kinderhook. 


Norristown, Pa.—The Schuylkill 
Valley Traction Company has awarded 
to W. A. Cullen, of Paterson, N. J., 
the contract for constructing an ex- 
tension of its line. 


Boston, Mass.—An extension of 
the New England line from Allyn’s 
Point to New London is contemplated. 


WeEsT SPRINGFIELD, Mass.— The 
Suffield, Agawam & West Springfield 
Railway; I. L. Currier has been 
elected president and director of the 
new electric railway, of which the 
capital stock is $150,000. 


JACKSONVILLE, FLra.—The St. 
Augustine & Jacksonville Electric 
Railway will be constructed by way 
of Mandarin and Florence. It will be 
operated by the storage battery system. 


Sutron, Mass.—The Millbury, 
Sutton & Douglas road; citizens 


will probably take $25,000 worth 
of stock in the new electric railway. 


New Telephone and Telegraph 
Companies. 

Syracuse, N. Y.—The Home Tele- 
phone Company has been organized; 
capital, $200,000. Directors: R. 8. 
Law, of New York; John Gibney and 
Edgar L. Ryder, of Sing Sing, and 
L. E. Wilmarth, E. A. Andrews, 
John Filmer and Robert Baker, of 
Brooklyn. 

San Francisco, Cau.—California 
Exploration Company has been incor- 
porated by A. Poniatowski, Paris, 
France; J. W. Sperry, Sansalito, Cal. ; 
Chas. E. Green, San Francisco, Cal., 
to construct telegraph and telephone 
lines. Capital stock, $2,000,000. 

Harpor Sprinas, Micuo.—There 
is @ project on foot to connect Beaver 
Island with the main land by a tele- 
phone line. 

DENVER, CoLto.—The Colorado 
Telephone Company has secured a 
site on Third street, just above Ben- 
net, and will commence the construc- 
tion of a temporary building, and will 
follow at once with a permanent 
fire-proof structure. 

Preston, Minn.—This city is to 
have still another telephone line. 
Chase Brothers are the promoters, 
and general offices will be established 
here. 

MILWAUKEE, Wis.—The long-dis- 
tance telephone line which now ends 
at Menominee, Mich., is to be ex- 
tended to Escanaba, Iron Mountain, 
Negaunee, Ishpeming and Mar- 
quette. 

AMSTERDAM, N. Y.—The Amster- 
dam Automatic Telephone Company 
has been incorporated to connect 
towns in Montgomery County by 
telephone from this place. The 
capital is $15,000 and the directors 
are Willis Wendell and John K. 
Stewart, of Amsterdam; George F. 
Purdy, of Brooklyn, and others. 

Newark, N. Y.—The franchise 
recently granted R. F. Randell to put 
in a local telephone exchange has 
been purchased by W. H. Kelley. 

Beaver, Pa.—Beaver & Burgetts- 
town Telephone Company has been 
incorporated by Frank Springer. 
Capital stock $2,000. 

PRINCETON, Mo.—The Princeton 
Telephone Company has been incor- 
porated by Ira B. Hyde and others. 
Capital Stock $1,000. 





New Manufacturing Companies. 


RocKLAND, Mer.—The Fairbanks 
Electric Bell Buoy Company has 
been organized for the purpose of 
buying. selling, holding, owning and 
leasing, on royalties or otherwise, and 
manufacturing the invention known 
as Fairbanks electric bell buoy and all 
improvements thereon, with a capital 
stock of $500,000. ‘The officers of 
the company are: President, C. E. 
Littlefield, Rockland, Me.; treasurer, 
Charles 8S. Dennis. 

New York, N. Y.—The Silica 
Hydro-Carbon Company has been 
organized to manufacture material, 
apparatus and appliances used for 
electrical conduits. Capital stock, 
$100,000. Directors, William A. 
Cashen, Isidora J. Pocher and 
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William M. Croues, of New York 
city. 

New York, N. Y.—The Insnu- 
lator Company has been organized 
to manufacture insulators for elec- 
tric railway, light, telephone and 
telegraph ; capital, $25,000. Di- 
rectors, H. S. Newton and W. B. 
Smith, of Syracuse, and Albert 
Vickers, of New York city. 

PHILADELPHIA, PA.—James Smith 
& Company has been incorporated by 
Thos. Cunningham, Lucien Brown, 
Horatio B. Lincoln, to manufacture 
textile machinery and electrical ap- 
pliances. Capital stock, $100,000. 


Avon, N. Y.—Avon Electric Com- 
pany has been incorporated by Cyrus 
Allen, Alva Carpenter, Charles F. 
Whiting, E. H. Babcock, James D. 
Carson, E. A. Nash. Capital stock, 
$12,000. 


LANSINGBURG, N. Y.—The Beacon 
Electric Company has been incorpo- 
rated to manufacture electricity for 
light, heat and power; capital, 
$100,000. Directors, William M. 
Lea, Samuel Bolton, Jr., and Edward 
Van Schoonhoven, of Lansingburg ; 
E. B. Ellicott and J. W. Ebert, of 
Chicago, and Albert Will and J. G. 
Kaelber, of Rochester. 


CLEVELAND, On10—The Nungesser 
Electric Battery Company has been 
incorporated; capital stock, $10,000. 

Hastines, N. Y.—The National 
Underground Cable Company has 
been incorporated to manufacture 
and construct wires, cables ard elec- 
trical conductors and all kinds of 
electrical, railway and subway equip- 
ment; capital, $200,000. Directors: 
George J. Jackson, of Brooklyn; Cor- 
nelius Gallagher, of New York; Ed- 
ward 8. Perot and William H. Lewis, 
of Yonkers, and James P. McQuaide, 
of Nyack. 


Increase of Capital. 
ConogEs, N. Y.—The Cohoes City 
Railroad has increased the capital 
stock of the company from $50,000 
to $70,000. 


Fatt River, Mass.—The W. 8. 
Hill Electric Company has increased 
the capital stock $10,000, making it 


$70,000. Frank 8. Stevens, of Swan- 
sea, was added to the Board of 
Directors. 


WADsworTH, OHIO — Wadsworth 
Electric Railway Company is changed 
to Cleveland, Wadsworth & Southern, 
and stockholders authorized increase 
of capital stock to $600,000. 


JACKSONVILLE, ILL. — The Los 
Angeles Traction Company has in- 
creased its capital stock from $100,- 
000 to $250,000. 


Str. Louts, Mo.—The International 
Electric Company has filed articles to 
increase its capital stock from $15,000 
to $20,000. 


Miscellaneous. 


CampEN, N. J. — United States 
Conduit Company has been incor- 
porated by Wm. 8. Miller, Solomon 
S. Miller, Jacob E. Ridgway, Phila- 
delphia, Pa., to construct conduits 
for electric wires,etc. Capital stock, 
$25,000. 
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SOME ACCOUNT OF THE EVOLUTION OF THE INDUCTOR 
ALTERNATOR. 


(Continued from page 8, Supplement, May 13, 1896.) 


has become a matter of course. Yet, in respect to the steadiness of the flux, 
this machine is distinctly retrogressive and decidedly inferior to Wheatstone’s 
second design. Holmes intended the machine for electric lighting, but I am 
not aware of its ever having come into practical use. 
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Gramme’s invention came near putting an end to work on inductors, as, 
indeed, to work on alternators of any kind, Yet, in the time intervening 
between the introduction of the Gramme machine and the resurgescence of 
the alternator, provoked by the introduction of the modern transformer, C. F. 
Varley* designed an inductor, Figures 12 and 13, which deserves mention for 
its novelty. The induced coils are subject to the influence of two inducing 
magnets which tend to develop opposite fluxes through them. These 
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magnets are alternately short-circuited by the keepers, and, in consequence, 
the flux through the induced coils is alternated by arranging the keepers so 
that they begin to short-circuit one inducing magnet before entirely open. 
circuiting the other; the flux in the inducing magnets is kept more or less 





* The figures of C. F. Varley’s machine were made entirely from description. They 
may be quite different from those in his patent. 


constant. In this same year, Paul Jablochkoff took out an English patent 
for an inductor alternator. It is of the single induced-coil type ; but were it 
not for the inventor’s great fame, considering the date, it would not be 
worth attenticn. 
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Even the best of these early inductors must have had vast iron losses, In 
most cases there was no thought of preventing them, and, when preventive 


























measures were adopted, they were entirely inadequate. The mass of iron 
subject to magnetic change was always, relatively to the size of the machine, 
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enormous, thus necessarily increasing the hysteresis loss; while no sufficient 
provision appears to have been made for the prevention of Foucault currents. 
The machine of Klimenko; exhibited at Vienna, which required more power 
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to drive it when running light than when loaded, was not, I think, 
exceptional. 

In 1887, Mordey cut the Gordian knot by entirely suppressing the iron in 
the induced portion of the machine. The highly’ and deservedly successful 
machine that bears his name is shown in Figures 15 and 16. 

There is a central core surrounded by the exciting coil A. From each 
end of this core projects a set of radial polar arms, which are recurved so as 
almost to meet one another. In the space left free are mounted the thin 
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induced coils BB in a circle. The induced coils are wound in the plane of 
this circle, and are in number twice the polar faces on one side. The induced 
coils are fixed and the inducing magnet revolves. The exciting coil turns 
with the core, but this is electrically immaterial, and the results would be the 
same were it at rest. Obviously, the total reluctance of the magnetic circuit 
is the same, no matter what the position of the inductor. Change of flux in 
the iron is due only to armature reaction, and it gives rise to iron losses only 
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because of its space variations. With a low armature reaction, such_losses 
will be extremely small. 

Mordey’s success, instead of putting an end to attempts to build inductors 
with iron in the induced portions, gave rise to a new series of efforts. Indeed, 
Mordey himself was foremost. His English patent of 1887, relating to the 
coreless armature machine, also described a machine with cores, and in sub- 
sequent patents he describes the machines shown in Figures 17, 18, 19 and 20. 

These machines have not come into use, and, presumably, they are not 
as satisfactory as the coreless machine. Yet they show a marked advance 
when compared with the older machines. The use of the short-circuiting 
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pieces C’, as well as the bridges C, tends to make the flux constant in amount 
and to restrict the magnetic changes to the induced portions of the machine. 
The iron subject to magnetic change is also properly laminated to prevent 
Foucault currents. The most obvious fault in the designs is that the mass of 
iron in the induced portions is large, and that all of it is subject to hysteresis 
loss. 
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In passing, it may be worth while to note one peculiarity of single 
induced coil machines like the earlier of the Mordey designs. With any 
given frequency, the output is independent of the speed ; or, in other words, 
the only limit to reduction of speed is the possibility of further sub-dividing 
the poles. For, with the number of poles increased N times, the total change of 
flux takes place with 1/Nth the angular motion. This remarkable property 
may some day bring about the introduction of machines of this class for 
direct connection to very slow-speed engines. 

The Kingdon machine, Figure 21, is a modernized Henley machine. The 
exciting and induced coils are wound on the alternate polar projections, and 
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the magnetic connections between the inducing and induced cores are alter- 
nately reversed by the rotating keepers C. The whole of the iron in the 
machine appears to be subject to hysteresis loss. Foucault currents are 
checked in the usual manner by lamination. In this machine, if the induced 
coils are so wound that they may be worked in parallel, it is possible to 
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reduce the iron losses in proportion to the load by cutting out both inducing 
and induced coils in the same degree. I hardly think that this advantage is 
sufficient to countervail, having the hysteresis loss too high to begin with. A 
few of these machines were put into practical use, but I think not many. 

The machine designed by Rankin Kennedy in 1390 is a twinned form of 
the Mordey, shown in Figures 17 and 18, with the short-circuiting pieces C’ left 
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out, This necessitates the lamination of the whole of the iron, and subjects 
it all to hysteresis loss. The twins are soarranged that the induced electro- 
motive forces in the inducing coils are in opposition, so as to prevent the 
development of alternating, currents in the inducing circuit. The machine 
has not, I think, been practically introduced, and in my judgment it is less 
fitted for use than its prototype. 

The modern machines thus far described lend themselves badly to poly- 
phase working. This is true even of the standard Mordey, while as to the 
others, adaptation to polyphase means practically duplication or triplication 
of the whole machine. As polyphase machines, they are merely mechanical 
combinations of single phase machines. A machine adapted directly to poly- 
phase working, on the other hand, regulates more closely and is more efficient 
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as a polyphase than as a single-phase machine. The machines that follow are 
all suitable for poly phase. 

The first of them, Figures 22 and 23, is due to one of the masters of our 
profession in this country, and would even on this account alone be worthy of 
attention. But mechanically, in the robustness and simplicity of design, it 
seems well in advance of its predecessors. The induced coils are well secured 
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and out of harm’s way, and the only moving pieces in the machine are the shaft 
and the single star-shaped inductor. The adaptation of the machine to single, 
two or three-phase working is merely a matter of the number and grouping 
of the induced coils. The duplication of the exciting coil is not, I think, to 
be considered an improvement. High hopes were entertained of the future of 
this machine. Of the causes of their frustration it is not for me to speak. 
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The operation of the Pyke and Harris machine will be clear from the draw- 
ings, Figures 24 and 25. The machine consists of a pot magnet with a central 
core. At the bottom of the pot lies the inducing coil A. The lip of the pot 
and the core carry inwardly and outwardly projecting laminated polar exten- 
sions which support the induced coils B. Between these polar extensions 
move the rotary laminated keepers C. What I have called keepers here, on 
account of their appearance and size, really correspond to the inductor in the 
Thomson machine, and in that which follows, for they normally constitute 
that portion of the machine in which the flux is most invariable. There is no 
reason why a machine of this form should not be all right electrically if well 
designed. Mechanically, however, it seems to sacrifice that very simplicity 
which makes inductors desirable. 





I now come to the machine with which I am best acquainted, and in 
whose designing I took part. For these reasons I may be pardoned for going 
more into detail in the description, since they enable me to give more informa- 
tion. Coming after that of so many able engineers, it is scarcely to be expected 
that the work of my colleagues and myself should result in any startling 
change in form, and, in fact, our improvements are not such as to catch the eye. 
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They, however, have made the induction alternator with iron-cored armature 
a success ; so much so, that 1 have no hesitation in saying that the inductor is 
not only the alternator of to-morrow, but that it is the alternator of to-day 
Figures 26 and 27 show clearly the construction of the machine. The 
rotary inductor is a cylindrical stee] casting with outwardly projecting, lam- 
inated pole pieces at either end. The armature consists of two rings con- 
nected by wrought-iron tie bars. The induced coils are sunk below the surface 
in grooves in the armature rings, and the stationary exciting coil lies in the 











space between the pole-pieces and the armature rings. The machine is very 
effectively ventilated by means of openings in the middle of the inductor 
under the exciting coil and the spaces between the tie bars. The exciting coil 
itself is protected from injury by a massive hollow ring of cast copper, inside 
which it is wound. 

I have already called attention to the importance of keeping the flux 
constant in the inductor, so as to avoid hysteresis and Foucault-current losses 
therein. The only thing tending to disturb the inductor flux is the varying 
reluctance caused by change in the relative position of the armature slots and 
the inductor poles. To keep this at a minimum is the chief reason for 
preferring a double wreath of induced coils to a single one. Mechanical 
interruption at both ends is necessary in either case, and it is wise to take 
advantage of it in distributing the induced coils. With the same amount of 











wire, the space variation of reluctance is much less when both air-gaps are 
utilized than when only one is, and, at the same time, the regulation of the 
machine is better. As complete lamination of the body of the inductor is 
difficult, even a slight change of flux is to be sedulously avoided. Lamination 
of the pole-pieces is necessary, even with constant flux, as the slots necessarily 
change its distribution. 








But, even with the flux through the inductor constant, the difficulties are 
by no means surmounted. A large mass of iron in the armature is a necessity 
of the construction, and the losses in this way may be such as to make the 
machines practically inoperative. Only thorough lamination would put an 
end to the Foucault losses, and thorough lamination is, for structural reasons, 
out of the question. Another solution is imposed. Now, when the flux is 
constant in the inductor, it is obvious that in amount it must also be constant 
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in the armature. It but shifts in position without altering in magnitude. But 
to give rise to the electromotive force in the induced coils, it is unnecessary 
that the shift should take place throughout the mass of the armature. It is 
necessary only that the shift should take place through the coils ; that is, to 
the depth to which the coils are embedded. The problem is, therefore, to 
combine a steady flux in the center of the armature with a shifting flux in the 
armature faces ; or, in other words, the distribution of the flux in the middle 
of the armature must be independent of the points in the faces at which the 
flux enters. Stated in this way, an analogy with the conditions of electrical 
distribution in parallel is suggested, and this points to the solution. Con- 
sider for a moment the two laminated rings as electrical maims and the 
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tie bars as translating devices. Then, if the two m-ins be of low and the 
translating devices of high resistance, the current through the translating 
devices will be substantially independent of the points of attachment of the 
feeders—the analogues of the inductor poles. Similarly, if the reluctance in 
the direction of the lamination be low in comparison with that in the 
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direction of the tie bars, the magnetic flux in each bar will be constant, no 
matter what the position of the inductor poles. In this manner, the change 
of flux is confined to a small portion of the armature iron, which may be 
thoroughly laminated, and thus Foucault-current losses are suppressed and 
hysteresis losses reduced toa minimum. It thus becomes possible to use in the 
armature any quantity and form of iron demanded for structural reasons. 
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It will be noticed that the inductor poles are curved in a special manner, 
This is done to make the electromotive force curve as nearly as possible a sine 
curve. You will remember that some time ago much space was given up in the 
electrical journals to a controversy as to the best form of electromotive force 
wave. Nearly every form of wave found some advocate for some purpose, but 
somehow the sine wave seemed always to be second best. As we are build- 
ing machives for gencral service, we are entirely satisfied with that curve 
which is second best for each special purpose, believing it to be in conse- 
quence the best for general distribution work. 

The heavy copper bobbin surrounding the exciting coil, besides being a 
mechanical protection for the coil, is also of use in that it prevents the 
development of an excessive electromotive force in either exciting or induced 
coils, if the exciting circuit should be accidentally broken. It resists very 
powerfully any sudden change of flux. 

An important advantage of all stationary induced-coil machines, and, of 
course, therefore, of inductors, is the possibility of regulating separate cir- 
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cuits or feeders with little or no auxiliary apparatus. Since it is possible to 
tap the armature coils at any point, any desired electromotive force between 
zero and the maximum may be obtained for one circuit without altering the 
excitation, and, consequently, without interfering with the electro- 
motive force of any other circuit. Circuits or feeders having different 
drops may thus be provided for. Figures 28 and 29 show two 
methods of operation. The coils AA in the first are the main inducing 
coils, giving the électromotive force necessary for all circuits or for the 
mains in a feeder and main system. BB are the auxiliary or regulating coils. 
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The number of the regulating coils in circuit is controlled by the switches 
CC. The diagram shows only two circuits; but, of course, any number 
may be branched on, each with its own regulating switch. This method is 
the simpler for the operation of only one or two machines. With a larger 
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number of machines I would recommend the method shown in Figure 29, as it 
gives simpler switch connections. In this method, the auxiliary induced 
coils do not act directly upon the circuits, but only through the intermediary 
of the auto-converters D. This method of regulation has the advantage over the 
ordinary ‘‘booster” system that the auto-converter D has, for the same regula- 
tion needs to be only one-half the size of the corresponding ‘‘booster,” and it is, 
besides, more efficient. The adoption of either method secures the same 
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flexibility and ease of contro] of the individual circuits as if a separate 
machine were used to feed each one, while, at the same time, we get the 
lower first cost and greater economy of operation of large machines, 
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STEAM BOILERS: THEIR EQUIP- 
MENT AND MANAGEMENT. 





READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, MAY 7, 
1896, BY ALBERT A. CARY. 





One of the first considerations to 
be taken up in designing a new boiler 
plant is found in the question, ‘‘ What 
style of boiler is best adapted to our 
work?” And after this is answered 
the other question following closely at 
its heels is, ‘‘ Are our available funds 
sufficient to equip this plant with the 
chosen form of boiler?” Unfortu- 
nately, we find by no means a small 
percentage of prospective steam users 
asking these questions in the reverse 
order, and it is due largely to this fact 
that we find so many tank-makers in 
the boiler business, so many coal 
companies flourishing and growing 
rich at the steam-users expense, so 
many boiler insurance companies 
springing up in every section of the 
country, to say nothing of the profits 
of the owner of the boiler, which un- 
necessarily go to keeping the boiler 
plant in repair and the coal pile re- 
plenished. All these troubles do not 
result from the doings of the ‘* penny 
wise, pound foolish” man, but there 
is also a large percentage of the plants 
erected where ignorance has been the 
partner of the designer, and we find 
the outsiders again reaping the profits 
which properly belong to the victim. 

After many years of close contact 
with steam-users, I have been led to 
believe that there is no branch in 
engineering in which more money is 
foolishly spent, due to the ignorance 
of the purchasers, than in steam plants, 
especially those of small size, say from 
300 horse-power down. 

I have met many manufacturers 
who are bright, practical, mechanical 
men, understanding their business in 
all its details to a degree that com- 
mands your admiration, but when it 
comes to their steam plant, alas, how 
little they know, although they think, 
in their own conceit, that they have 
mastered this ‘‘easy subject” way 
back in their early days and there is 
nothing left for them to bother them- 
selves with, and nine times out of ten 
you will hear them boast that their 
steam plant is a model one in every 
respect. 

In these very plants you often will 
find smoky chimneys painting the 
whole neighborhood with foulness, 
and not a single attempt is made to 
stop this. You will find many of 
these boilers filling up with scale, 
and this is calmly accepted as a neces- 
sary evil. You will find miserable 
firemen wasting coal, and so I might 
continue this list of unnecessary evils 
to a considerable length. 

In many of this class of plants no 
effort is made to determine the actual 
amount of power used, unless by a 
very popular process called guessing, 
and this extremely delicate operation 
is often left to the man who opens 
the throttle or shovels the coal under 
the boiler. He, naturally, wishing 
to show up in the best possible light, 
often decides upon a pretty high 
figure which I have on more than one 
oceasion been forced to lower by a 
large percentage after conducting a 
careful test. This man, after finally 
deciding upon the amount of power 
he thinks the plant is taking, carries 
these figures to ‘“‘the boss.” Then 
follows a lot of profound figuring, 
and finally it is shown that the steam 
plant is wonderfully efficient, and 
often the boiler is found to be evap- 
orating something like 16 pounds of 
water to a pound of coal, and all of 
the owners and attendants of the 
plants in the neighborhood are made 
envious over these wonderful results. 

From such false results as these, 
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the excessive amounts of coal used in 
these plants is considered a remarka- 
bly low consumption for the “very 
large amount of power developed,” 
as has been determined by the guess- 
ing process. The owner settles back 
perfectly contented with his steam 
plant and then all progress and im- 
provements stop. His self-satisfied 
ignorance and boasting finally induces 
his neighbor (who knows just as much 
about steam plants as he does) to put 
a similar plant in some new mill he is 
building, and so the installation of 
inferior steam plants continues and 
becomes almost epidemic. 

There is no one who enjoys and 
profits more by this state of affairs 
than the coal dealer. He stocks up 
with all kinds of coal, good, bad and 
indifferent. He furnishes the class of 
steam users we have described with 
anything and everything in the coal 
line and gets good prices for what he 
is selling, but this is not the condition 
of aifairs in up-to-date plants, designed 
and managed by competent engineers. 
The coal dealer knows that in these 
plants the amount of coal used and 
water evaporated is continuously kept 
account of, and as an inferior coal will 
evaporate less water than the good, 
pound for pound, he knows that a 
delivery of inferior coal will be detected 
at once and it will cost him a cus- 
tomer if he is not very careful. 

Now, to return to the equipment 
of our new boiler plant, and consiJer 
the matter of selecting the best boiler 
adapted to our use. ‘This is a some- 
what weighty question, and unless we 
are thoroughly posted in the practice 
of to-day, we had much better hire a 
competent engineer to make this 
decision for us, and the money paid 
to him will, in the end, be found to be 
an excellent investment. 

There is probably no branch of 
trade employing abler men to discuss 
the merits of their output and sell 
their product than is found in the 
boiler business, and I am really forced 
to pity the inexperienced purchaser 
who is not perfectly capable of form- 
ing his own individual opinion of the 
relative merits of the various boilers 
offered to him and their adaptation to 
his use. Such a man is very apt to 
be influenced by the words of the 
smoothest talker, or the one who tells 
him his ‘‘ story” last, and in the end 
he is pretty sure to make a serious 
mistake by selecting a boiler very 
poorly adapted to the service it is 
intended for, or one far inferior to the 
boiler he started out to buy. 


Iam sure that those present who 
have passed through this ordeal will 


bear me out in these statements, and 
this merely emphasizes what I have said 
before ; that is, that if you were not 
thoroughly competent to select one of 
the many boilers, hire a good, able 
mechanical engineer, one experienced 
in boiler practice, and let him decide 
for you. I do not mean by this that 
you want a man who knows simply 
one make of boiler and uses it for 


every plant for which he is retained., 


There are too many men of this kind, 
unfortunately, and by the narrowness 
of their decision they prove that they 
are incapable of judging the respect- 
ive merits of the various steam boilers 
offered to them. Such men are apt 
to make you pay exorbitant prices, or 
else they are apt to give you some- 
thing you really do not want, and 
they prove in this way that they are 
not worth their hire. In selecting 
the best type of boilers for a certain 
specific use. the conditions under 
which it is to be run, of course, must 
be considered. ‘l'o cite a few exam- 
ples: Let us first take up the case of 


a boiler to be used in a rolling-mill, 
where we find a long line of connected 
rolls running across the middle of the 
mill, with a large reversing engine 
connected at one end, in most cases 
by gearing. This engine, we gen- 


erally find, has a cylinder of large 
diameter and a comparatively short 
stroke. We find lacking some of 
those refinements in valve gear 
which promote economy in the en- 
gines used for other purposes, and, 
in consequence, we find these engines 
calling for from 50 pounds of steam 
upward for each horse-power devel- 
oped. These engines are frequently 
started up with the full load on, tak- 
ing steam about the entire length of 
their stroke, and making the severest 
kind of a demand on the boiler for a 
supply of steam which is required to 
furnish this large amount in a very 
short space of time. In such a case 
as this the boiler must be of such 
design that it will deliver a very large 
quantity of steam in a very short space 
of time, and this may be accomplished 
in several ways; viz., first, by having 
a boiler with an abnormally large 
steam space; second, by having a 
boiler with a large water capacity and 
a moderate-sized steam capacity ; 
third, by having large hot-water stor- 
age cylinders to supplement the quan- 
tity of water held in the boiler; 
fourth, by running the boiler at a 
steam pressure several times higher 
than that used at the engine and de- 
livering the steam through a very large 
reducing valve, which reduces and 
delivers the steam from the high 
pressure to the pressure required at 
the engine. 

(To be continued.) 

me 
Graphite in Electrical Industries. 





Graphite, which is one of the forms 
of carbon, and more generally known 
as plumbago or black lead, has come 
to be an important factor in electrical 
industries. It is a graphite crucible 
which is used for electrical smelting, 
and it is a graphite pencil or rod 
which is used as an electrode in the 
process of electrical smelting. It 
is graphite pulverized to an impal- 
pable powder that is used in electrolytic 
work by the copper smelters. Pure 
flake graphite is also used for lubricat- 
ing cylinders and bearings of engines 
and dynamos, and the same material 
also forms the pigment for protective 
paints for trolley poles, electric light 
poles and roofs of dynamo plants and 
trolley car sheds. Graphite would 
therefore seem to be a very important 
factor in electrical industries. Dur- 
ing the last year or two the demand 
has very greatly increased for graphite 
resistance rods. Unlike German sil- 
ver, it is not necessary to take into 
account the factor of quantity. For 
instance,a six-inch rod one-fourth inch 
in diameter may be made to have.one 
ohm resistance or 10 ohms, or 1,000 
ohms, or, in fact, almost any resistance 
that the electrician may require. The 
only reason for changing the dimen- 
sions of such rod would be either con- 
venience or for radiating the heat 
when it is necessary to carry a current 
of considerable quantity at high resist- 
ance. The Joseph Dixon Crucible 
Company, of Jersey City, N. J., which 
was the originator of the graphite 
industry, and is now the most exten- 
sive miner, manufacturer and importer 
of graphite, has paid particular atten- 
tion to the requirements of electrical 
engineers and is supplying the elec- 
trical industries with large quantities 
of material. 

sensilla scasontinine 
Niagara Falls Calcium Carbide 
Plant Started. 


The plant of the Acetylene Light, 
Heat and Power Company was started 
at Niagara Fall., N. Y., on April 27, 
in the manufacture of calcium car- 
bide. ‘This factory is located on the 
lands of the Niagara Falls Power 
Company, and at present 1,000 horse- 
power is used. 
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Mr. Frank H. Stewart, of Frank 
H. Stewart & Company, the supply 
house, of Philadelphia, has been in 
New York several days this week. 

The Helios Electric Company, 
Philadelphia, has recently issued a 
well prepared pamphlet illustrating 
the Helios standard arc lamp for 
direct and alternating currents. 

The offices of the Valentine-Clark 
Company, of Chicago, dealers in poles 
for overhead wiring, have been moved 
from the Rookery to 804-5 Gaff Build- 
ing, 236 La Salle street, Chicago, 1]. 

J. A. Le Roy announces that he 
is prepared to manufacture an im- 
proved aluminum fluoroscope and 
also Roentgen-ray apparatus com- 


plete. Mr. Le Roy is located at 
143 East Thirteenth street, New 
York. 


W. R. Ostrander & Company, 
manufacturers of electric and speak- 
ing-tube goods, have removed to 
No. 22 Dey street, New York city. 
This company is one of the oldest 
in the business and very widely and 
popularly known. 

The Beacon Lamp Company, of 
Boston, Mass., the well known 
makers of incandescent lamps, are 
manufacturing high-grade X-ray 
tubes. Prospective purchasers of 
these tubes will find it to their inter- 
est to communicate with the Beacon 
company. 

The Grutting electric soldering 
iron and curling-iron heaters are 
rapidly becoming recognized as 
standard goods. The Electric Ap- 
pliance Company, of Chicago, as 
general western agents, are carrying a 
stock of these goods, which are meet- 
ing with ready sale. 

The Electric Appliance Com- 
pany’scomplimentary duplicate order 
book advertising scheme has proven 
to be a biz success and the books are 
much appreciated by their customers. 
The Electric Appliance Company, 
Chicago, still have a number of books 
left, which will be sent free on ap- 
plication. 

The new watch-case receiver of 
De Veau & Company, New York, is 
receiving many words of praise from 
users. These practical telephone men 


are satisfied that they have the best 
thing of the kind that can be made. 
Their new catalogue 13 now ready for 
distribution, and every one interested 
in telephones should send for it. 


The Goubert Manufacturing Com- 
pany has opened a Western office at 
203 Monadnock block, Chicago, III. 
These western headquarters are re- 
quired through the increase of bus- 
iness for the Goubert company in 
that section of the country. The new 
offices will be in charge of Mr. E. 
Webster, who is well known in engi- 
neering circles and is an expert in 
the matter of steam appliances. Ie 
was for many years with the Stillwell- 
Bierce and Smith-Vaile companies, of 
Dayton, Ohio. 
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ISSUED MAY, 5, 1896. 


559,711 Marine torpedo; L. F. Johnson, 
W. J Slacke and H. Lacy, Easton, Pa.—A 
torpedo shell having an _ electro-magnet 
mounted within the shell and at the bow 
thereof, such magnet having curved pole 
pieces conforming to the converging lines 
of the shell, whereby the torpedo may be 
attracted to and held against the hull of an 
iron or steel vessel. 

559,633 Safety appliance for elevators; 
J. H. Tennyson, “New York, N. Y. 

559,648 559,649 Electric arc 
Malone Wheless, Washington, D. C. 

559,692 Armature for electric motors 
and dynamos; J. P. Fiske, Alliance, Ohio— 
An armature core or drum having annular 
extensions at its ends, a series of coils dis- 
posed on said core or drum and havi ing their 
ends disposed on said annular extensions. 


559,701 Conduit for electric lines; J. 
Graizier, Geneva, Switzerland. 

559,721 System of electrical distribution; 
B. G. Lamme, Pittsburgh, Pa. 

559,752 Electric arc lamp carbon; J. 
Roubal, Prague, Austria-Hungary. 


ISSUED MAY 12, 1896. 


559,792 Electric switch; W. W. 
St. Louis, Mo. 

559,796 Electrically operated railway 
switch; A. C. Goetz, Milwaukee, Wis.—An 
insulating section for an electric line, con- 
sisting of a block of insulating material, to 
one edge of which the electric line is attached, 
and having a short wire attached to its 
oppo-ite edge, said short wire insulated by 
the block from the main line. 

559,801 Electric light for bicycles; B. 
B. Hoffman, New York, N. Y.—A lantern 
case containing a reflector and lamp socket, 
the reflector being held in place by the lamp 
bulb. 

539,821 Telegraphic printing apparatus; 
H. C. Spaulding, Boston, Mass. 

559,837 Electric telephone transmitter ; 
N. Bassett, Philadelphia, Pa.—Consists of a 
diaphragm, fixed terminal electrodes and a 
movable electrode’ which bridges said ter- 
minal electrodes and is in electrical contact 
therewith and which bears or presses against 
the diaphragm. 

559,863 Electric arc lamp; 8. E. Nutti iz, 
Chicago, [ll.—In constant potential lamps, 
the combination of an arc drawing maga 
a shunt circuit around the arc, and m-ans 
operated by the magnet for varying the 
resistance of the shunt circuit around the 
arc. 

559,869 Selective signal and lock-out 
system; C. E. Scribner, Chicago, Ill.—A 
tele »phone line having at two or more sub- 
stations lock-out boxes adapted to be set by 
current from a battery connected with the 
line. a key adapted to short-circuit the lock- 
out boxes to suspend their operation. 

559,872 System of electrical transporta- 
tion; P. K. Stern, St. Louis, Mo.—Consists 
of a route or line of travel, a vehicle which 
is adapted to travel along said line, a pri- 
mary inducing element, which is arrange.| 
along said route, and a laminated wheel, 
mounted on said vehicle, which wheel is 
infl enced by the primary element. 

559,874 Telephone system; W. F. Tay 
lor, Montreal, Can. 

539,903 559,904 Electrical steering gear; 
M. Pfatischer, Philadelphia, Pa. 

559.907 Running-compound wound gen- 
erators in multiple; W. B. Potter, Schenec- 
tady, N. Y.—The means for adjusting the 
compound effect of generators operated in 
multiple, consisting of a shunt around the 
series circuit of each of such machines, the 
shunt being substantially equal in resistance 
to the resistance of the series coil and its 
adjusting resistance. 

559,910 Armature for dynamo electric 
machines; H. G. Reist, Schenectady, N. Y. 
—An armature spider for a dynamo-electric 
machine, comprising a central boss or hub, 
separate arms radiating therefrom, the arms 
having expanded faces and dove-tail grooves 
in the expanded faces. 

559,913 Alternating current system of 
distribution; C. P. Steinmetz, Schenectady, 
N. Y.—Comprises transformers having their 
primaries connected in delta and their sec- 
ondaries in Y, and a neutral or equalizing 
wire extending from the common junction 
of the secondaries only. 

559,916 Electric switch; P. G. Tismer, 
New York, N. Y. 

559,939 Electric cigar-lighter; W. Fisher, 
Chicago, Il. 


lamp ; 


Dean, 





559,988 Telephone; T. Berdell, New 
York, N. Y.—A diaphragm mounted in a 
magnetic field in a position of magnetic 
equipoise or stable equilibrium. 

559,989 559,990 Telephone; T. Berdell, 
New York, N. Y. 

560,006 Dynamo electric machine or 
electric motor; O. Patin, Paris, France. 


560,023 Thermostat; W. G. Day, Balti- 
more, Md. 

560,027 Barrel or package register; E. 
Friedman, Dobbs Ferry, N. Y.—A track 
for the packages, a movable bar adjacent 
thereto, and adapted to be actuated by pass- 
ing packages. an arm pivoted to the bar, a 

centering spring or springs for retaining the 
arm in position, a register and a register- 
controlling device actuated by the arm. 

560,031 Electric railway; J. H. Guest, 
Boston, Mass.—Consists of a series of actu- 
ating coils, a core traveling in a circular 
path through the same and provided with a 
longitudinal strip of good conducting ma- 
terial and the series of circuit-closers adapted 
to engage with said strip. 

560,035 Electric regulator; R. M. Hunter 
Philadelphia, Pa. 

560,039 Electric arc lamp; A. O. Mackin, 
Anderson, Ind. 








REDUCED RATES TO ST. LOUI~. 


The Republican National Convention will 
meet in St. Louis, June 16. For this occa- 
sion the B. & O. R. R. Co. will sell Excursion 
Tickets from all stations on its line East of 
the Obio River for all trains June 12 to 15, 
inclusive, valid for return passage until 
June 21, at one fare for the round trip. 

The Baltimore & Ohio is a direct line to 
St. Louis, running two solid vestibuled fast 
express trains with through Pullman Sleep- 
ing. Cars attached every day in the year. 

or rates and other information, apply to 
nearest B. & O. Ticket Agent. 


DYER & DRISCOLL, 
Patent Solicitors, 36 Wall Street, N. Y. 


ews doe aff my pole ee 
kook, Cor For tus and forssan Countlreea, 


Se ee 


fe, a 


Send us sketches of 
your invention for a 
free opinion of merit 
and tentability. All 


made his Fortune 
from an invention. our.teS% erented, as we 


charge only for what we have done. To aid and 
stimulate inventors in their work, we offer $500.00 
for the most meritorious invention. 
WASHINGTON PATENT AGENCY, 
908-914 G Street, N. W. Wasaineron, D. C. 
Largest in the World. 


PATENTS, 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 

; ay notice in the as re of thecountry, 

us bringing same widely before the public without 
to inventor. 








Every Millionaire 














Rererences : “ Electrical Review," New York ; 
Paul Cromlein, Teller Lincoln National Bank. 
Ww ; Judge Parker, Berkley, 
National Bank, ‘Washington, . 
Leech, U. 8S. Mint, Philadelphia, Pa.; W. F 
.— 4 and Secreta tary Water Works 


EDW. $. DUVALL, JR., 


Loan and Trust Bidg., 
WASHINGTON, D. C. 





BI-METALLIC WIRE. 


COPPER and STEEL. 
(Joun A. Roesiine’s Sons Co., MAKERS.) 


Bi-Metallic Electric Transmission Company. 


1204 HAVEMEYER BUILDING, 
26 Cortlandt Street, New York. 
Send for Descriptive Pamphlet. 





~T” 


“SUNLVWUV GASLOAId 


Sew 1: 





Send for Catalogue. 
BEIT, PUSH BUTTONS, Eto, 
HUEBEL & MANCER, 


286-290 Graham S&t.. BROOKLYN, N., Y. 





The Leading Electrical Journal. 
Electrical = 
Doings. 


AN ILLUSTRATED MONTHLY JOURNAL 








The BEST and CHEAPEST 
electrical paper in the world. 


ALIVE, AGGRESSIVE and PRACTICAL, 


50 cents a year. 
Sample copy, S:cents. 


ELECTRICAL DOINGS PUB. C0., 


15 Cortiandt St., NEW YORK. 











Solicitor of Patents, 
AND 


ELECTRICAL «:... 


ENGINEERING BRANCHES 


TAUCHT BY MAIL. 


The Correspondence School of Technology, 


CLEVELAND, O8TIO. 





for Alternating and Direct 
Current Circuits in Labor- 
atory and Station. 


WHITNEY ELECTRICAL INSTRUMENT CO., 


PENACOOK, N. H., U.S. A. 


WHITE-CROSBY COMPANY. 
CONTRACTING ENGINEERS, 
eQUITABLE BUILDING, BALTIMORE, MD, 


y : ee and Voltmeters 








New York Office, 29 Broadway. 





ELECTRICITY 


Mechanics; Architectural Drawing and De- 
signing; Architecture; Mechanical Drawing ; 
Steam Engineering (Stationary, Locomotive or 
Marine); Civil, Railroad, Bridge, Hydraulic and 
Municipal Engineering; Plumbing and Heat. 
ing; Coal and Metal Mining; Prospecting, and 
the English Branches, 


Until further notice experimental ~< 


apparatus will be furnished /ree t 
students. Send for Free Cireular and 
Book of Testimonials, stating the 
subject you wish to study, to 

The International ) B 1003, 
Correspondence Schools, ) Scranton, Pa, 








I-T-E 


Automatic Magnetic Circuit Breakers 
C-S Flush Switches. 


The Cutter Electrical & Mfg. Co., 


1112 Sansom St., Philadelphia. 
ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Mariufacturer,. 


STANDARDS A SPECIALTY. 











709 LEXINGTON AVE“UE, NEW YORK. 
McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, 


Special Connectors for Harp-DrRawn CoPPER 
tng, All Sizes. 


Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO. 13 & 15 Franklin Street, 


NEWARK, N. J. 


THE BRADY MAST-ARMS. 


T. H. arpa New Britain, Conn., 








Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.— Catalogues and Prices fure 
nished on application. 


UNCUT AND CUT TO SIZB: 


TAMPED 

OLID 

HEET + A 
ECMENTS and WASHERS. 


Mica in any form wanted. 
Write for samples and quotations. 


A. 0. SCHOONMAKER, 
158 William Street. Now York. 








ALUMINUM of 


ALUMINUM. 


Creen 
Outside 
and 
Polished 
Inside. 





FrITs 
New Lists and Discounts on all McCreary’s 


A. A. McGREARY, 


138G Liberty Street, 


1S8 OR 32 C.-F. 


N HALF SHADES 


TYPES. 
TIN. 


SOLID BASE. 

Creen 
Outside, 
White 
Enamel 
Inside. 
LAMFP. 


Specialties. 


NEw YORK. 








AGENCIES: 


ELECTRIC APPLIANCE CoO., 


CHICAGO, ILL. 


PETTINGELL-ANDREWS CO., 


BOSTON, MASS. 


ELECTRICAL ENGINEERING CO. 


MINNEAPOLIS, MINN, 


ST. LOUIS ELECT’L SUPPLY CoO. 


ST. LOUIS, M&. 


BRADFORD BELTING CO., 


CINCINNATI, OQ 


PHILLIPS INSULATED WIRE Co., 


NEW YORK OFFIC 
& 41 Cortlandt Street. 


FACTORY: 
PAWTUCEET, R. ». 
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NEW YORK. 


WESTERN ELECTRIC COMPANY, 





CHICAGO. 








GRESGENT FANS. 





Ceiling, Floor-Column, Bar-Column, Counter-Column. 


Direct-Current Incandescent Circuits up to | 25 Volts. 


8.6 and 9.6 Amperes. 


Miso ARIEL ALTERNATING-CURRENT FAN MOTOR. 


LUNDELL DESK FANS. CRESCENT DESK 


Direct-Current Arc Circuits of 6.8, 
Constant-Potential Incandescent and Power Currents up to 500 Volts. 


WESTON ALTERNATING-COURRENT DESK FANS. 


FANS. 


GLOBE DESK FANS. 


FAN MOTOR SHEET 
No. 210 NOW READY. 


Bryant Sockets, P. & S. Tubes, Interior Conduit, Insulated Wire, Lamp Cord, Hill Station Switches, Weston Instruments, Switches—All Kinds, 


AT LOWEST PRICES. 


WESTERN ELECTRIC COMPANY, 


CHICAGO: 
227-275 South Clinton Street. 


NEW YORK: 
Thames and Greenwich Streets. 


242-258 South 


Jefferson Street. 


37-45 West Congress Street. 





LONDON, ANTWERP. 


BERLIN. 


PARIS. 





Also Punch and Die 


Electric Motors of all sizes. s 
PR ) CT work. Send sample or drawing for estimate. High 
a grade only. 


M. RR. Rodadrigques, 127 Whipple st., Brookiyn, N. Y-.- 





EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


ARGEST PLANT IN THE WORL 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 


Capacity, 1,500,000 feet per month, Cylinders. 100 feet long. 





DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Ol! or Crease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


()ROELAIN  pwurcrone , 










es 
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THE FLEMING WOVEN WIRE DYNAMO BRUSH 
WILFRID H. FLEMING, 
Patentee and Sole Mfr., 
No. 393 Peari Street, 
NEW YORK. 








Send for Descriptive Circular. 


W.R. OSTRANDER & CO., 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Belis. 


FACTORY 
De Ealb Ave., 
BROOKLYN. 


Send for Illustrated 
. Catalogue. 





WELLS FILING CABINETS. 


(4 


in MTT} MTT aes 


at 


Hl 
ll 


PA | 


Willy 


HT 
Ce 


For Fitng Letters, Invoices, {Catalogues, Price 
Lists, Documents (flat or folded). Legal Blanks, 
any kind of sheet, any size of sheet. 

Strong Points.—Rapid Filing. Quick Reference. 
Labor Saving. No Waste Room. Adjustability. 
(Keep the adjustable feature in mind.) Combina- 
tion. (One Cabinet can be arranged to do all 
work mentioned above.) 

Will File Anything from a newspaper clipping to 
a 1,000-page catalogue. 

No Waste Room. The shelves are adjustable. 
The partitions are adjustable. The files will ex- 
pand from one inch to five, as the case may re- 
quire. 

_Send for catalogue showing different styles and 
sizes. 


! 
1 | 
{; i 





A. J. WELLs Mra. Co., Syracuse, N. Y. 


THE AMERICAN 


Recognized as the Leading Exponent of 


Bimetallism and Protection, the great 
issues that must be voted on in 
November. 


WHARTON BARKER, Editor. 





TERMS OF SUBSORIPTION. 


ONE YEAR, ~ . - - $2.00 
In Clubs of Five or More, $1.00. 
SPECIMEN One Month, 

COPIES FREE. 10 Cents. 


To any one sending 65 cents before May 1, 
we will send The American until after 
the next presidential election. 


WHAT PUBLIC MEN THINK. 


Iregard The American as the ablest publication 
of its kind in the United States.—Srnator H. C. 
Hanssrovueu, North Dakota. 

Ido not agree to the theories of protection, but 
on the currency question you have produced some 
of the most ;»owerful argumerts I have read.— 
Senator James K. Jones, Arkansas. 

I bear cheerful testim« ny to the valuable services 
that you have rend-red to the cause of bimetallism. 
—SenaTor Jos. C. S. BLackBURN, Kentucky. 

Ihave read with great interest vour editorials and 
have looked in vain in the gold pwvers of the country 
for some answer to your arguments.—Hon. Cuas. 8. 
Hartman, Montana. 

I think you are doing a great work for the cause 
of the people.—SENnaTorR WILKINSON CALL, Florida. 





You are coing a magnificent work for the cause 
of silver—Hon. Epaar Wixson, Idaho. 

Iam indebted to The American for much valable 
| and useful information.—SznaTor Wm. F. ALLEN, 
| Nebraska. 

I consider the paper one of the very best expo- 
| nen nents of true bimetallism in the country.—Hon. 
F. W. Monpevt, Wyoming. 

You are doing much to x the eyes of the manu- 
facturers.—SENATOR Wa. M. Stewart, Nevada. 

I think you are doing a great work for bimetallism. 
-—Senator James H. Ky.e, South Dakota. 

Consider it the ablest and best advocate of bi- 
metallism in this country.—SenaTor R. F. Perti- 
@rew, South Dakota. 

I always read The American with much pleasure. 
—Hoy. Cuaries F. Crisp, Geor; 

I a much appreciate the grand work you are 
tome or the silver cause.—Gov. Joun E. RICKARDS, 

ontana. 


Subscribe now and get your friends to do 80, 


BARKER PUBLISHING COMPANY, 


119 South 4th St., Philadelphia. 
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A GOOD THING 4U-2C 


Our Exhibit in Section G, Space 161, 


AT THE 


NATIONAL ELECTRICAL EXPOSITION, NEW YORK 


MANUFACTURERS OF PARTRICK & CARTER CO., 
Electrical House Goods. PHILADELPHIA. 
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ELECTRIC LIGHTING 
and POWER APPARATUS. 











Three circuits run from an 8O-light 
Bru od dynamo}; poe ane potential ELECT a5 
between two points on the circuits or 
anne not exceeding 1,500 Volts. 


This will be pone xhibite: ~~ at the Brush 
exhibit at the National Exhibition In CL ELAN , " 


New York. Go and noes it! 











Lor. PIONEERS »” LEADERS. 
22S 25 PARK PLACE, NEW YORK. 


STORES: ATLANTA, BOSTON, BUFFALO, BALTIMORE, CHICAGO, CLEVELAND, CINCINNATI, 
CHARLESTON "DETROIT, DALLAS, JACKSONVILLE, KANSAS CITY, MINNEAPOLIS, 
MOBILE, MEMPHIS, NEW ORLEANS, NORFOLK, NASHVILLE, PHILADELPHIA, SAN 


iti « RUBBER GOODS 


FOR MECHANICAL UGES. 


belting, hose, steam hose, brewer's hose, suction hose, “Test” 


Rubber 
ki valve askets. 
4 pore roovered m noe | packing rubber ves, gas nt matey p _ stair Sanah btepete FRANCISCO, ST. LOUIS. 


mattl 
an ae hie e tires, car springs, . frult jar rings, eto. peolal goods to order. AGENTS WANTED IN UNOCCUPIED TERRITORY. 


BUCKE'Y Fr tease 


LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


TraxsE ESUCBhEeYy=E we nernemned salpemoeed CSO.; 
Monadnock Building, Chicago. - - Oleveland, Ohio. 
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A Rigid Mast Arm. EMMETT tice 
ee — BOARD... 






GENERAL REPAIRING, 








Adapted to all conditions—Arm any 
” Length. This is the Cheapest Pole 

‘ a ©6forthe money. Lightning Arresters, 
Kitwy Single and Double Pole Iron Box Fuse 
ify) Boxes. Get our discounts. Write us 


4 | Utica Electrical Mig. & Supply Co., 


UTICA, N. Y. 













HORIZONTAL AND VERTICAL. 
S/MPLE AND COMPOUND. 


T™ BALL & WOOD COMPANY, 


15 CORTLANDT ST., NEW YORK. 














SIGN LATMIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
SURE TO ATTRACT ATTENTION. 
For full information and prices, address 
DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 





PRIEDR. PEMSEL, NURNBERG, 


——FURNISHES i SPECIALTY 


Machines and Complete Installations 


FOR THE MANUFACTURE OF 


ELECTRIC 
LIGHT 





CARBONS. 








HAS ADVANTACES THAT NO OTHER 
BOARD CAN CLAIM. A SAMPLE WILL 
CONVINCE YOU. WRITE US FOR 
DESCRIPTION AND PRICES. 


New England Electrical Supply Co. 


49 Federal Street, 
BOSTON, MASS.—: 





“CELLULOID 
FILAMENTS 


as they are made for these 
lamps are pronounced by 
experts an improvement in 
lamp-making.. «2 « «e oe 





The lamps from our fac- 
tory are as near perfection 
as skilled labor can produce. 





For prices and informa- 
tion, write 


THE NEW YORK ELECTRIC CoO. 


Youngstown, Ohio. 


AMERICAN-BALL ENGINE. 


Mr. FRANK H. BALL, the well known steam 
engine designer, has assumed the management 
of our business, and will add at once to our 
present line of steam and electrical machinery 
a full line of his celebrated engines, specially 
designed for direct-connected electrical work 
and adapted to dynamos of our manufacture, 
thus making complete and symmetrical units. 


AMERICAN ENGINE COMPANY, 


BOUND BROOK, N. J. 


UME UPTON An LAM 


FOR ALI CrIRoviT;Ts. 


The Cheapest to Buy, Use and Maintain. 
Standard Thermometer & Electric Co, 


89 CORTLANDT STREANT, 


NEW YORK. 


FACTORIES, PEABODY, 


ORIGINAL MANUFACTURERS OF THE 


SIMPLEX, WARD AND KNIGHT LAMPS. 























MASS. 
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Garvin Machine Company’s 
Newry Home. 
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OUR NEW FACTORY AND SALESROOM, 
Spring and Varick Streets, New York City, U.S. A. 


TEMPORARY OFFICE: 396-398 CANAL STREET. 
TEMPORARY SALESROOM: 440-444 CANAL STREET. 
TEMPORARY. FACTORY: GREENWICH AND DESBROSSES STREETS. 
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CROCKER: WHEELER 


MOTORS, 
DYNAMOS, 
ROTARY TRANSFORMERS, 
DOUBLE DYNAMOS, 
“BOOSTERS ” or Double Field Motor Dynamos. 
oom DYNAMOTORS firing simultaneously (ssismits"| currents, 
Starters, Controllers, “CHARGERS ” -or Circuit Opening Motor Dynamos, 
Limit Boxes, Cut-Off BRAKE MOTORS, 
—_— DIRECT-CONNECTED MOTORS, 


Regulators and 


Special Appliances. MILL MOTORS. 


Frames manufactured in quantities. 





Modifications and Windings prepared with care in each case by 


CROCKER-WHEELER ELECTRIC C0., 


MANUFACTURERS AND ELECTRICAL ENGINEERS, 
39-41 Cortlandt Street, New York, and Ampere, N. J. 


ELECTRIC ELEVATOR 
SPRAGUE Foirihi 











POSTAL TELECRAPH BUILDINC, NEW YORK CITY, 


Ey 
BUILDERS OF 


ELECTRIC PASSENGER AND FREIGHT ELEVATORS 
Among Typical Buildings | THE MULTIPLE SHEAVE SCREW MACHINE 





Adopting Sprague Machines —————— ee 
Are: .——“=" IT HAS ANY REQUIRED SPEED AND CAPACITY. 
EACH MACHINE IS AN INDEPENDENT UNIT. 

Postal Telegraph Building, New York City; Parrott 
Building, San Francisco; Board of Trade, Chicago; LIKE PARTS ARE INTERCHANCEABLE. 
Guaranty Building, Buffalo; Syndicate Building, New IT HAS A SUPERIOR DOWN START. 
York City; Union Trust Building, Detroit; Gerken IT OCCUPIES LESS SPACE. 
Building, New York City; Custom House, New York IT 1S ABSOLUTELY SAFE. 


City; Merchants’ National Bank, Baltimore; Hotel 
Walton, Philadelphia; J. T. Williams Office Buildings, 

New York City; Mabley Building, Detroit; Young 

Men's Christian Association, New York; Danielis’ is for all classes of intermediate a agar It is the most 
Stores, New York; Court House and City Hall, Minne- perfect machine of its type built.. .. os 08 00 oe oe oe oe 
apolis; Boston Daily Globe, Boston; Safe Deposit 
Building, San Francisco; Academy of Music, San 

Francisco; Canada Life Insurance Co., Montreal; 

State Mutual Life Assurance Co., Worcester; Johns 

Hopkins University, Baltimore; Edison Electric Illumi- 2 ey 6a, Sey ae ageeeN. 





prraans: Bagy Ann Veins Survie Genk Sunding, Les Recent contracts include four of the finest 
Building, New York; The Callender, McAusian & and most costly buildings of their respective 
Troup Company" . Department, Stores, Providence; classes ever projected: 
the residences o r. John Jaco stor an r 
George Morgan, New York: city and (County Court MANHATTAN HOTEL, 9 ELEVATORS. 
ouse, Sait Lake t raham Buildin ew York = 
City; Mutual Siow Ganmenes Co., Gestens Covern- SIEGEL-COOPER STORES, 21 ELEVATORS. 
ment Printing Office, War Department, Washington; COMMERCIAL CABLE BUILDING, 21 STORIES. 
a a MR. JOHN JACOB ASTOR’S NEW PALATIAL HOTEL, 


i9 ELEVATORS. 
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THE BEST MONEY “™ 


a Central Station earns is that which comes from INCREASE OF DAY LOAD. 
irons, Laundry Irons and Glue Pots earn this kind of money. 


Tailors 
These devices and other electrically 


heated devices (all of which are guaranteed) are made by the 


AMERICAN ELECTRIC HEATING CORPORATION, 


HAVEMEYER BUILDING, 


NEW YORK. 


SEARS BUILDING, 
BOSTON, MASS. 


CHICACO. 








T ELEPNONES * SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 


LONC-DISTANCE TELEPHONE, an instrument which has | 


no superior. Write to us for Catalogue and prices. - 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. 
FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 








APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





“ This Book is Like No Other Book.” 
THE EVERY-DAY EDUCATOR: 


OR, 
HOW TO DO BUSINESS. 
The best Help-Manual ever issued in this country, and proving to every one that 


By. PROF. SEYMOUR EATON. 
has it A Stepping Stone to Success. Each one of the sixty different depart- 
ments forms a unique feature. Here are the titles of a few: 


Banking —Bookkeeping—Business Points for Young Business Men—Charaeter in Hands—Civil 
Service Examinations—Commercial Arithmetic—Common Blunders Corrected—( ‘ompendium 
of Facts and Figures—Correct Thing in Dress and Manners—Correspordence — Curiosities— 
Easy Lessons in Astronomy—Every-day Geography—Famous Autographs—Famous Rulers— 
Figure Shorthand—Games, Puzzles, Conundrums, Kinks and Wrinkles—Good Openings in New 
Trades—Good Readings and Recitations—Handy Bible ema Helps for Bookkeepers— 
Handy Helps for Coresponding Clerks—Hints on Public Speaking—How to Apply for a Situa- 
tion—How to Buy and Sell Stocks—How to Conduct a Home Reading Club—How to Do Business 

-How to Educate Yourself—How to Form a Stock Company —How to Get a Start—How to Get 
Out a Patent—How to Mark the Price of Goods—How to Read Character from Chins and Noses 
—How to Write for the Press—How We Are Governed—Interesting Geographical ( vomPparisons 

Law Lessons for the People—Languages —Lessons in Electricity—Lessons in French Conver- 

sation Lessons in German Conversation— Lessons in Spelling—Literature, Authors and Books 

‘Mayflower’ Passenger List—Mechanic’s Arithmetic— Mechanical Drawing — Opinions of 
Successful Men—Penmanship—Physical Culture—Practical Lessons in Drawing--Proof Reading 
—Reporting—Rules of Order for Business Meetings—Science Lessons—Secret Cipher—Short- 
hand Multiplication—Short Cuts in Figures—Success on the Road—Telegraphy—These Bodies 
of Ours—United States History, Leading Facts. 


But why go further? Get the book and we will guarantee you will say it is 
away ahead of anything you have seen before. 


There is no use applying for a 
situation if you cannot do any- 
thing. Encourage and develop 
some one talent for the use of 
which the world offers a money 
value. The man who can do 
any one a 4 well isn’t draw- 
ing the salary of the 
man who can do one thing better 
than other people. Do not be 
afraid of pounding persistently at one thing, even if people do call you a crank. If nothing 


fe oo 


Don't quit a good position until 
[SHOW-TO-KEEP-A-COMMON-SET-oF BOoKS~_,m™ 











you are sure of a better one. 
Remember that the very best 
positions are secured through 
promotion and not by answerin, 

advertisements. It may be weal 
your while to study carefully 
the pages devoted to this subj ject 
in The Every-Day Educator. You 
will find a model application (an 


answer to an advertisement) on page 116 of > book. 











1. ape you a good salesman? 
Why do some men succeed 
in ahmest any kind of drumming, 
while others fail? 

Almost all business men are 
salesmen in some form or other. 
There is an old maxim: “ When 
you buy keep one eye on the 

goods and the other on the seller; 
If you would learn the secret read this department 








when you sell keep both eyes on the buyer.” 
of The Every-Day Educator. 


No book ever printed gives as 
much valuable information in so 
small a space as The Every-Day 
Educator. Don’t fail to get it if 
you want to be up to date in 








business or any thing else. 


Tue Every-Day EpucaTor contains 256 pages and is handsomely printed, 
and contains over one hundred illustrations. 


This valuable book, handsomely bound in cloth, will be sent to any ad- 
dress by mail postpaid on receipt of 75 cents. Agents Wanted. 
Address 
J. 8. OGILVIE PUBLISHING COMPANY, 
; 59 Rose Street, New York. 





INSULATING 

P. & B. comeouns 
IS PENETRATING AND ELASTIC, IT’S 
USED BY ELECTRICIANS AND ELEC- 


TRICAL MANUFACTURERS EVERY- 
WHERE; SO ARE 


ARMATURE VARNISH, INSULATING TAPES 
AND PAPERS. 


The STANDARD PAINT CO., Manufacturers, 


METROPOLITAN, ELectric co., 81-83 John St., New York 


186-188 Sth Avenue. 





The 








ALTERNATING CEILING FAN. 
We Cuarantee It. Our Cuarantee Is Cood. 
No Commutator. 








No Brushes. 


Uses Less Current Than Any 


Only Fan Having Blade Adjuster. 
Air can be thrown UP or DOWN. 


Fan on the Market. All Bearings SELF-OILING. 





‘ae es . { ELECTRICAL REV"*™ .N. 1. 


TUERK WATER METER CO., Fulton, N. Y. 


E. B. LATHAM, {36 Liberty Street, N. Y., Agent for New York, 
Brooklyn, Jersey City and Philadelphia. 
Ask for New Catalogue and Discounts, and You Will Send Us an Order. 








PRESSES 
» DIES 


Electrical 
Wo rk, * KINDS. 


Send for Itlustrated 
Catalogue describing 






USC. ——— 


Ferracute Machine 
‘Company, 
~ Bridgeton, - Wed. U8, 
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\ G, BRILL COMPANY, & “BID 


BUILDERS OF 
BRILL No. 21 B and 
Philadelphia, 
BUILDERS OF 


" EUREKA MAXIMUM 
TRACTION: TRUCKS 
ELECTRIC, GABLE, SUBURBAN CARS AND TRUCKS. 
Received the Only Medals of Award for Rubber-Covered 


INSULATED WIRES esa = AND CABLES: 


ELECTRIC CARS. 
AERIAL, UNDERGROUND, SUBMARINE allen, ») TELEPHONE, TELEGRAPH, POWER AND 
AND INTERIOR USE. ‘i f ™ LIGHTING. 


KERITE TAPE. 
W. R. BRIXEY, Manufacturer, 


Catalogues, Samples and Prices on Application. 
J. E. HAM, f Bree Agent, 


S. F. B. MORSE, CHICAGO, ILL. 
203 Broadway, NEW YORK. 


CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 


KENNEDY & DU PEROW, WASHINGTON, D. C. 


IRON BOX BELL. 


Ask your Dealer for the No. 7707 lron Box Bell. 
Ex. E. Sz Cc. BAXTER, 


= MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 
BEDFORD, DIVISION AND CANTON STS., BROOKLYN, N. Y. 


Joints made absolutely tight and durable by 
PATENT CORRUGATED 


BAIKER & CO. — eapprn CASKETS. 


IMPORTERS, MELTERS AND REFINERS OF 
Furnished in all shapes and sizes for flanged 


Pp Ly ~~ ‘T° I ™! Oe Nf 7 — CHESTS, Etc. Price- 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. Us. MINERAL WOOL CO., 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and nativ: vagy num purchased 2 Cortlandt Street, NEW YORK. 
Caer Ves Syvrees 18s Lewary Sraeer. Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 


THE WARREN ALTERNATOR. 


INDUCTION TYPE, } 3:3i55". 
20 Volts, without ) 


ANY VOLTAGE, | ] 1000 } TRANSFORMERS. 


2000 Volta, with j 

















Wires and Gables at the WORLD'S FAIR at Chicage, 











































Single 


STATIONARY, Ring ARMATURE, STATIONARY FIELD. 
BS ROTATABLE PART, A SOLID CYLINDER OF STEEL. Be 


EFFICIENCY, THE HICHEST OF ANY ALTERNATING- 
REGU LATION, THE CLOSEST °r=" CENERATOR KNOWN. 


NorsELEss IN OFT EtRATION. 
Te oe )6[ Se oe CA ee eee NOT TO SPEND MONEY UPON. 


WAERREN ELECTRIC co., 
CHICAGO, ILL. 

















General Sales Agency, ~ 
803 HAVEMEYER BUILDINC, NEW YORK. AGENTS: 
New York, N. Y., Wendell & MacDuffie. Providence, R. I., John I. Drake. Waco, Tex., Electrical Constenetion and Supply Co. Nashville, Tenn., J. W. Braid. 
Boston, Mass., Michell & Co. Pittsburg, Pa., Lea & Carroll. Jacksonville, Fla.. J. Law & Richmond, Va.. Thomas & Hunter. 
Chicago, Iil., A. M. Searles Buffalo, N. Y., Henry R. Ford. Atlanta, Ga., J. W. Little Flectric Co. Paris France,” E. H. Cadiot & Co. 
New Orleans, La., Widmer & Spranley. Louisville, Ky., T. C. Coleman & Son. Yokohama, Japan, Bagnall & Hilles. 


San Francisco, Cal., California Electrical Works. 








